











he Chemical Age 


A Weekly Journal Devoted to Industrial and Engineering Chemistry 





VoL. XXIII. No. 600 


DECEMBER 27, 1930 


Prepaid Annual Subscription : 
United Kingdom, £1.1.0; Abroad, £1.6.0 





Contents 


EDITORIAL NOTES Good-bye 


Above the Salt 


1930 


\ Review or 1930: British Industry in 1930, by Sir William 
Alexander ; British Chemical Industry, a Review of the 
past year, by J. Davidson Pratt ; Progress, by Dr. E. F. 
Armstrong ; The Dyestuffs Act : Ten Years and After, by 
W. J. U. W) ucock ; The Nitrogen Industry in 1930, by 
Dr. E. B. Maxted ; Colour Users and the Dyestufts Situa- 
tion; Recent Progress in the Gas Industry, by Sir D 
Milne-Watson ; Conditions in the Heavy Chemical In- 
dustry, by P. Parrish ; Chemical Researches Undertaken 
by the D.S.I.R.; A Year’s Development in the Solvent 
Industry ; British Synthetic Fertiliser Industry ; The 
Fertiliser Industry at Home and Abroad; A Review of 
the Year’s Chemical Inventions; The Association of 
British Chemical Manufacturers 


Chemical and Allied Societies : their work during the year... 
Scottish Coal Tar Products in 1930 
\ United Effort for a Chemical Headquarters 


Patent 


Literature 626 


630, 





NOTICES :—All communications relating to editorial matter 
should be addressed to the Editor, who will be pleased to consider 
articles or contributions dealing with modern chemical develop- 
ments or suggestions bearing upon the advancement of the chemical 
industry in this country. Communications relating to advertise- 
ments or genegal matters should be addressed to the Manager. 

The prepaid subscription to THE CHEMICAL AGE is 2ls. per 
annum for the United Kingdom, and 26s. abroad. Cheques, 
Money Orders, and Postal Orders should be made payable to 
Benn Brothers, Ltd. 


Benn Brothers, Ltd., proprietors of THE CHEMICAL AGE, have 
for some years past adopted the five-day week, and the editorial 


and general offices (Bouverie House, 154, Fleet Street, London, 
E.C.4), are closed on Saturdays. 


Telegrams: ‘‘ Allangas, Fleet, London.” Telephone: City 0244 





1930 


Good-bye to a Black Year 


EVERYBODY will be glad to see the end of 1930. It 
has been a black year for nearly every class of industry, 
for the chemical industry no less than for others, and 
not for this country alone, but for the world in general. 
for a month or two it promised well for overseas 
chemical trade. Then was arrested and 
changed into retreat ; towards the end of the year 
there has been a steady descent. The most one can 
hope for is that the lowest point of the curve has been 
reached and that the next change will be one for the 
better. 

The statistics of overseas trade during the eleven 
months ended November 30 tell a very plain story. 
In the whole list of classified industries only one 
records an increase in exports, namely, vehicles (in- 
cluding locomotives, ships, and aircraft). The biggest 


progress 


decrease is in cotton yarns and manufactures, nearly 
forty-two millions, with woollen and worsted goods 
and iron and steel next with decreases of over 14 mil- 
lions each. The decrease in chemicals, drugs, dyes, 
and colours is small relatively to those in other indus- 
tries, yet it amounts to the considerable figure of 
£3,600,839 compared with 1929, and of £2,936,624 
compared with 1928. There is, however, this satis- 
factory feature—that imports have declined nearly 
in the same proportion—showing at least that British 
goods are not being replaced by foreign—and that 
there is still an enormous excess of chemical ex- 
ports over chemical imports—{20,447,167 against 
£12,430,903. ‘In this relative aspect the industry's 
position is sound, and when the turn comes—as of 
course it must, and as it always has done—then the 
advance will be in the right proportions. It is some- 
thing at least to have maintained the ratio of exports 
to imports at such a good level. 

In the striking series of articles we publish this 
week on the chemical experiences of the year, writers 
capable of speaking with knowledge and authority 
on the various branches offer their views as to the 
that have produced the present situation, 
and there is some desirably plain speaking. In 
particular, one may recommend attention to the 
considered terms in which Sir William Alexander, M.P., 
discusses the national situation, and to the remedies 
he suggests. One feature of the present depression 
which may have a Sort of doubtful consolation for 
some—is that it is world-wide. It has descended 
first on one nation, then on another, very much as a 
fog does, until—nations being so linked up by inter- 
national finance and business—all are involved. 

If for a moment we limit our view to this country 
alone and look for the causes, we should say that we 
have never yet recovered from the disastrous effects 
of the coal strike of a few years ago. The ill-balanced 
fanatics who proudly watched the coal industry and 
the industries dependent on it being brought to a 
standstill inflicted a deadly blow to British industry 
and provided untold suffering for thousands of work- 
people. Then we have had financial crashes following 
on a series of large scale swindling operations never 
before equalled. How much the present situation 
is due to the class of clever criminals who are now 
undergoing penal servitude it would be difficult exactly 
to say, but there can be no doubt that the shattering 
of credit on such a large scale and the heavy losses 
in which honest trading firms and investors were in- 
volved represent a considerable factor. One slight 
compensation is the public determination—in the 
case of large-scale or small-scale operations of this 
to bring the guilty parties to justice and inflict 
penalties that will stamp such practices out, and insist 
on the restoration of honest standards. 
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Looking back on the chemical events of the year, 
there are comparatively few outstanding features. 
The most exciting matter has been the controversy 
over the Dyestuffs Act with which the year closes. 
The Government have handled this matter about as 
unintelligently and clumsily as it could have been 
handled, and as a.result of their surrender to the 
House of Lords, the Dyestuffs Act is to be continued 
for another twelve months—a valuable and a very 
reasonable concession to those firms who have restored 
this lost industry to its present position. The chemical 
industry inevitably follows the course of general 
industry, and in several cases—fertilisers may be 
mentioned as an example—output has had to be 
restricted in order to preserve some sort of ratio to 
consumption. The difficulty in such cases is that 
costly plant has to lie idle for the time being, and that 
people who have risked much in industrial enterprises 
go without reward. In spite of these unfavourable 
conditions, research and industrial enterprise has been 
fairly active in many directions—of which the solvent 
industry is perhaps the most notable example—and 
it is satisfactory to know that when conditions begin 
to improve this country is as well placed as any to 
take prompt advantage of the change. 

To the many distinguished contributors who have 
so generously co-operated in making this Annual 
Review Number the representative issue it is, we offer 
once more our sincerest thanks and appreciation. 
To our advertisers and readers at home and overseas— 
who have bravely stood by their industries and 
resolved to see the temporary troubles through—we 
offer our congratulations on their typical British 
pluck and the hope that it may soon bring its reward. 
To all our friends throughout the great chemical 
industry we send in all sincerity the old-fashioned 
seasonable greeting of a Merry Christmas and a New 
Year of returning prosperity. 








Above the Salt 


SURELY chemists are entitled to sit above the 
salt: we have made so much use of it, know so 
much about it, based so many of our theories 


on its behaviour. A good many years ago a wrath- 
ful letter appeared in the papers denouncing the 
infamies practised at a Royal Society soirée where 
a bulldog placidly spent the evening with its feet 
immersed in a mixture “of that corrosive metal 
sodium and the poisonous gas chlorine * whilst electric 
shocks were sent through its body. Most of us have 
since submitted to this treatment without complaint ; 
truly a little knowledge is a dangerous thing. Yet 
is it not wonderful that the salt we eat and look upon 
as one of the most harmless and neutral of materials, 
which, in the form of refined salt is one of the very 
purest of all known substances, should be capable of 
re-solution by a relatively small expenditure of electric 
energy into two such diverse, such reactive substances ? 

The story of salt should be written in such a way that 
every adult could understand it; there can be no 
better introduction to the achievements and wonders 
of chemistry. What a grand chain can be made of the 
happenings when a chemist decides to play with 
sodium chloride : he electrolyses it to start with, and 


converts the chlorine into bleaching powder or into 
a chloride of sulphur which somehow helps to make 
acetic anhydride and that, in turn, silk stockings. 
Meanwhile the sodium produced at the other pole 
of the cell easily becomes cyanide, and is used on the 
far Rand to extract gold, maybe to pay for the stock- 
ings. Where else is there such romance ? 

And chlorine, too, has ways of its own, horrible ones 
in war-time. As Ellwood Hendrick once put it, “ the 
halogens have any number of Celtic traits; green 
chlorine and its cousin fluorine are as full as tricks and 
potentialities of danger as any Irish lass who ever 
lived.”” Unscientific language perhaps, but more 
appealing than any page in an inorganic text book. 

The purity and the utility of salt has made the name 
a synonym for goodness. 

There is romance and history, too, in the winning of 
salt ; the old Scotch abbeys were endowed with salt- 
pans as early as the twelfth century, and within memory 
the ruins of salt pans were scattered along the coast of 
Fife, the industry being destroyed by the repeal of the 
duties. We have all read about the wonders of rock 
salt mines, though to-day the product is brought tothe 
surface by the more prosaic method of pumping 
saturated brine. We think of salt also, and perhaps of 
other things, when reference is made to Salt Lake City 
or to the Dead Sea. As chemists, we should then be 
pondering over the forces which hold chlorine and 
sodium so firmly together, the structure of the mole- 
cule, the atom, the electron and all those visions of the 
ultimate structure of matter which the spectacles of 
scientific discovery have enabled us to see. 

Much as we already know, the salt has not yet lost 
its savour for future investigation. 
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The Calendar 





5 | Society of Chemical Industry (Lon- | Burlington House, 


5 don Section: “ Strychnine.”’ Piccadilly, London. 
Professor R. Robinson. 8 p.m. 

6 | Institute of Metals (Birmingham | Chamber of Com- 
Section) : ‘‘ Tubes.’’ 7 p.m. merce, New Street, 

Birmingham. 
6,7,| Optical Society: Twenty-first An- | Imperial College of 
& 8 nual Exhibition. Science and Tech- 
nology, South Ken- 
sington, London. 

7 | Electroplaters’ and Depositors’ Tech- | Northampton  Poly- 
nical Society: ‘‘ Modern Metal technic Institute, 
Cleaning.’’ 8.15 p.m. London. 

Ss Institute of Metals (London Section) : | 83, Pall Mall, London, 
“ Extrusion.”’ R. Genders. 7.30 S.W. 


p.m. 


8 | Society of Chemical Industry (Bristol | University, Bristol. 








Section): ‘‘ Electrolysis of Fused 
Zinc Chloride.’’ E. A. Ashcroft 
7.30 p.m. 
8 | Oiland Colour Chemists’ Association: | 30, Russell Square, 
‘“ Solvents.’’ T. H. Durrans. 7.30 London 
p.m. 
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British Industry in 1930 


By Brig.=-Gen. Sir Wm. Alexander, 


K.B.E., C.B., C.M.G., D.S.O., M.P. 


The distinguished author of this article discusses not only the chemical situation, but the general condition of industry, 
with a direct knowledge and frankness that will be warmly appreciated. 


EN vears have elapsed since I first responded to the 
request of the Editor of THE CHEMICAL AGE for a review 
of the state and progress of the British Chemical Industry 
during the previous year. At first largely concerned 
with the Dyestuffs Industry, these reviews have in later 
vears taken a wider survey. They have attempted to 
analyse the essential conditions of progress, to emphasise 
the importance of new industries built on research, and 
to point out the dangers of political interference. The 
experience and knowledge acquired in this way are rein- 
forced by the intimate and practical experience of a lifetime 
spent in the chemical industry. 

This background gives added force and definition to 
the statement that on no occasion during the past quarter 
of a century could one have sat down to write a review 
on a great basic industry with less feeling of satisfaction 
than when considering the achievements and results of the 
past year 

A Gloomy and Disappointing Picture 

As in the case of practically all our basic and manu- 
facturing industries, a review of the Chemical Industry 
for 1930 presents a gloomy and disappointing picture, 
and none engaged in chemicals, solvents and allied products 
will regret its passing, while hoping that we have touched 
bottom and that 1931 will bring some reassuring, even 
if only slow and gradual, return to more normal conditions. 
This will depend on a number of factors, but, so far as 
Britain is concerned, not the least important will be the 
incidence of politics. 

Every manufacturing industry, during good or bad 
times, has its direct or indirect effect on the consumption 
of chemicals and solvents. The state of the Chemical Trade 
is the barometer of trade in general, and especially so 
since the war, when chemical discoveries and new indus- 
tries arising therefrom have been the one bright spot in 
the reconstruction of world peace-time production and 
trade 

Following the financial crisis which started towards the 
end of 1929 with the debacle in stocks and shares, a world- 
wide slump in trade was the inevitable result. It has 
increased in intensity throughout 1930 and the Chemical 
Industry has borne its full share of commercial misfortune, 
as shown by home and export statistics, and confirmed 
by the increase in unemployment of 8 per cent. over the 
year 

Efforts have been made, especially by political parties, 
to lay the entire blame of our trade depression and stag- 
gering unemployment figures on the conditions resulting 
from stock and share depreciation on Wall Street and 
lhrogmorton Street, with the consequent loss of capital, 
credit and confidence. These have been contributive, but 
so far as Britain is concerned, they have not been the 
sole or even the prime movers. 


Political Factors 

I shall hope to show by a few examples before closing 
that more important political factors, resulting from 
ignorance and maladministration over the past Io years by 
succeeding Governments, have largely contributed to and 
accentuated the ill-fortunes which have handicapped our 
manufacturing industries in developing peace-time trade, 
have driven our best industrial administrators and leaders 
almost to despair, and, worse still, have augmented con- 
tinuously the mass of unemployed, dependent entirely on 
profitable industry for decent livelihood and existence, 
while the nation is passing from the healthy position of 


paying its way out of revenue to the disastrous one of paying 
it out of capital. 

The flywheel of British prosperity is being slowed down 
for want of commercial experience in high places, where 
the merest amateurs, untrained in commercial practice, 
are the first called upon as politicians to advise, guide and 
legislate, with grave results, on questions of national 
commercial importance where the most astute commercial 
brains in the country should be consulted. 

To-day every industrial country has more plant capacity 
than is required for internal production requirements, 
and is looking and striving to clear surpluses overseas, 
even at prices which contribute merely to the relief of 
overhead charges. Britain is in a similar position so 
far as capacity is concerned, but she has not even the 
security of her own home markets, and is debarred from 
exporting through tariff walls abroad. 

Curtailment of consumption has led to accumulation 
of stocks, and, during a time of financial stress, these 
must be turned into cash wherever markets can be found, 
irrespective of economic values. 

Consequently, commodities of all kinds have reached 
price levels in international competition for business, 
which are seriously affecting balance sheets and wiping 
out the profits on which the country relies for taxation. 
The result will be seen in the coming National Balanee 
Sheet, when the disaster of spending more than the earnings 
of a nation can meet will be realised in its true light. 

Reasons for Diminished Output 

Coming back to the subject under review, a few instances 
of the reasons for diminished output, which are typical 
of all, will be instructive. 

The market for heavy chemicals has been and continues 
to be seriously influenced by the curtailed demand for 
textile goods where the bleaching, dyeing, printing and 
finishing industries are all large consumers. 

The new Artificial Silk Industry, which is not only 
one Of the great, and perhaps the greatest, employers of 
labour per unit of output, but the greatest market for 
chemicals and solvents, was shot to pieces early in the 
vear by the Government’s proclamations regarding safe- 
guarding duties. It has never yet recovered from this 
interference, and millions of money invested in new con- 
cerns have as a consequence been lost to British investors. 

This is one typical example of a new and growing 
industry of vast importance to the chemical, engineering 
and other industries, and contributive materially to the 
employment of large masses of labour being sacrificed 
through party politics, while large capital expenditure 
made for the purpose of feeding this industry is to-day 
lying dormant. 

Reduced demand through decreased spending power in 
other new industries, like artificial leather and cellulose 
lacquers, has affected adversely the sale of solvents and 
plasticisers, another of the newer industries recently 
established in this country. 

The depression in agriculture through foreign dumping 
has restricted seriously the consumption of the synthetic 
fertilisers for the production of which millions of money 
have been invested. 

A Missed Opportunity 

We have recently had much discussion and debate on 
the suspension of the Dyestuffs (Import Regulation) Act. 
If proof of political damage and obstruction were further 
required, the history of Government legislation in regard 
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to this Act provides a convincing and lamentable record 

which has not been fully disclosed in debate. 

The bargaining power of this piece of protection gave 
to those in charge of the British Dyestuffs Corporation 
in 1924 an opportunity of concluding a sound commercial 
treaty with the German Dyestuffs Industry. An agree- 
ment was drafted, the protocol of which was actually 
initialled, whereby the following benefits would have been 
definitely conceded to the British Industry : 

1. A share of the world trade, which would have kept the 
British factories fully employed. 

2. A price regulation which would not have penalised 
British dyestuffs users, either in choice of their source 
of supply or in prices. 

3. Free access to all the patents and processes evolved by the 
Germans in over 50 years’ experience and a guarantee 
that by exchange of chemists British products would 
equal in quality the corresponding German ones. 

The Government, and a Conservative one at that, by 
reason of its powers of veto as a shareholder and through 
representations of vested interests, actually vetoed this 
transaction, which, had it been concluded, would have 
eliminated by now any necessity for the Act and rendered 
unnecessary any discussion as to its continuance. 

Legislation of this kind in connection with purely com- 
mercial questions has stalled and retarded the strenuous 
efforts of experienced commercial men to bring back pros- 
perity to trade and industry, the main bulwarks of national 
success and welfare. 

National Economy 

To these follies we have to add the failure of successive 
Governments to achieve national economy. We have to 
record the squandering of millions on doles, contributing 
nothing in return, extravagant expenditure on national 
services worked by an inefficient administration, political 
first and commercial last, which cannot and will not see 
the red light, so that already the country’s capital and 
wealth are fast being squandered and taxation is being 


raised to a point where our industries can no longer compete 

in the race for supremacy. 

Is it to be wondered at that : 

1. We have plant and machinery far in excess of the 
spending power of the population. 

2. That stocks have accumulated to great superabundance 
and are being turned into cash at heavy losses. 

3. That factories are running on short time through 
uneconomic costs, largely due to overpowering taxation, 
while unemployment is at a colossal figure and still 
rising. 

4. That thousands of families with limited means have 
domiciled themselves abroad, mostly in Europe, to 
avoid taxation, with the consequent loss of millions of 
money per annum which should have been circulating 
at home. 

One Solution Only 

There is one solution and one only, and there are signs 
that the general public are waking up to the fact. The 
solution is that all questions and problems of a commercial 
nature affecting national progress and welfare should be 
removed from the influence and inept handling of the 
politicians who are usually, in our antiquated system of 
administration, round pegs in square holes. 

The House of Commons attracts the best legal brains, 
which is to the good, so far as purely legal work and bill 
drafting are concerned, but, unfortunately, the House 
not attract in sufficient numbers what the nation 
most needs there, namely, the best and most astute and 
experienced commercial brains. Until it does, a committee 
or commission of, say, three of our greatest commercial 
and financial men of long experience, free from Parlia- 
mentary ties and political bias, should be set up and given 
the largest authority possible to consider, on national 
merits, all commercial problems and advise the politicians 
what action would be in the best interests of the nation. 
Then, and only then, shall we make some real progress 
towards running the Empire at a profit. 
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A Review of British Chemical Industry in 1930 
By J. Davidson Pratt, 0.B.E., M.A., B.Sc., F.1.C. 


His position as general manager of the Association of British Chemical Manufacturers gi 
Davidson Pratt, exceptional means of accurately estimating the present conditions in British chemi al industr) 
vecognising the effects of world-wide depression, the article notes a number of 
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practical steps that might be taken to improve matters—(1) the purchase of British chemical products in place of those at present 
imported, and (2) the capture of the Colonial trade that now goes to foreign countries. 


IN commenting on the progress of the British Chemical 
Industry in 1930, one is handicapped by the lack of data for 
the last two months of the year, since at the time of writing 
the import and export data are available only to the end of 
October. Nevertheless, it is possible to draw fairly accurate 
deductions as to how 1930 will compare as a whole with 1920. 
he chemical industry is the great purveyor of raw materials 
for every industrial activity, including agriculture, and con- 
sequently its position is a fairly accurate reflection of a 
country’s industrial prosperity as a whole. Needless to say, 
our chemical production during the past year has suffered 
from the curtailment of numerous outlets for its products 
owing to the serious depression in many of our old-established 
industries and in agriculture, while the world-wide nature 
of the slump is reflected in our export trade. 


General Progress 

If we turn to the index of production figures issued quarterly 
by the Board of Trade, we find that the index (1924 being 
taken as 100) for the last quarter of 1929 was 111-5, while the 
final index for the whole of 1929 was 115:8. This shows a 
steady advance on 1927 and 1928. The figures for the first 
three quarters of 1930 have been 104-9, 101-3, and 
Though these figures are all much lower than in 1929, the 
increase in the September over the June quarter gives some 
cause for hope that production is again on the up grade, 


100°7. 


There is, however, a complication, in that this index includes 
the refining of petroleum—normally regarded as outside the 
chemical industry proper—in addition to the manufacture of 
heavy chemicals, explosives, dyes, ammonium sulphate, 
sulphuric acid, soap and matches ; and the data do not per- 
mit of the elimination of the effect of the petroleum industry. 

Unemployment figures published by the Ministry of Labour 
inake less pleasing reading, but there is again a complication 
in that the term ‘“‘ chemical industry ”’ is here used in a more 
restricted sense,*and does not include the industries making 
soap, artificial silk, paint, glue, oiland matches. The estimated 
number of insured persons employed in the industry between 
the ages of 16 and 64 was 105,340 for the last two months of 
1929, and the first five months of 1930. This has dropped 
during the last five months to 102,930. The percentage un- 
employed has steadily increased from 6-8 at the end of 1929 to 
14°9 at the end of October, 1930, an increase of 8-1 per cent., 
the actual number unemployed being 15,344. These figures 
are very disturbing and tend to counteract the optimistic 
expectations derived from the index of production 

The export and import figures do not provide much comfort. 
The 1929 exports of chemicals, drugs, dyes and colours were 
valued at just over £26,500,000, but the 1930 exports are 
likely to be about 15 per cent. less. Imports have also de- 
creased, the estimated reduction being nearly 20 per cent. on 


the 1929 total of nearly £17,000,000, Re-exports, which in 
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1929 were approximately £950,000, so far show a slight increase. 
The subsequent paragraphs will indicate the directions in 
which these decreases have mainly occurred. 

\n examination of the detailed import figures shows that 
many of the products can or could be supplied here in quan- 
tities sufficient to meet all demands and at world prices. The 
fact that they still come into the country is due in some cases 
to dumping ; in others it is due to the preference which some 
British buyers still show for foreign products, even when there 
is little or no economic advantage to be gained by buying 
abroad. This is a reprehensible state of affairs ; such buyers 
are not doing their duty by their country, and are, in fact, 
injuring their own interests in view of the resulting unemploy- 
ment and the repercussive effect on taxation{which falls on 
them as on others. 


The Sulphuric Acid Barometer 

Although the production of sulphuric acid is no longer an 
accurate barometer of our general industrial condition, the 
output figures are nevertheless worth careful study. Authori- 
tative figures giving the amount of acid manufactured, and 
the percentage of plant capacity in operation in the United 
Kingdom and Ireland, are only available for the first nine 
months of 1930, and the following table shows how these com- 
pare with past years 


Output Sulphur icid and Plant in Operation 

Tons Percentage 
Yea 100 per cent of 

H,SO, Capacity 
1927—last six months 434,000 62-0 
1928—first six months 457,000 66°4 
1928—last six months 471,000 67°3 
1929—first six months 488,000 773 
1929—last six months 479,000 70°3 
1930—first six months : 463,000 68-3 
1930-—]July—August-Septembe1 192,000 50°9 


It will be observed that the year 1930 will show a very 
marked decrease in the amount of sulphuric acid manufactured, 
whereas in previous years a steady increase was recorded. This, 
unfortunately, is only a reflection of universal trade conditions ; 
it is not due to a decrease in the demand for superphosphate, 
the production of which actually increased. The data relating 
to the months July, August and September, 1930, show that 
only 56°9 per cent. of the plant capacity was in operation ; 
this represents a drop of 15-8 per cent. on the corresponding 
figure for the same period of 1929, and the indications for the 
last three months of this year are similarly depressing. 

\s regards raw materials, figures of consumption are only 
available for the first six months of 1930 and are contained 
in the following tables :— 


Total Acid made and Proportions of Raw Materials used 


Made fr 


g Percentage 





Output of Acid and Consumption of Raw Materials in Tons. 





H,SO, 
Acid and Net Spent Sulphur Zi 
Oleutr Acid Pyrites Oxide and H,S Ores 
928.0 82.00 3 4,000 116, 4¢ 
) 07 a ) 2 174,500 115.600 
n 4 178,600 89,200 58 ,0« 
The figures for 1924-1927 inclusive will be found 1m last year’ 





It will be seen from the above that pyrites continues to 
keep pride of place, and, in fact, has distinctly gained ground 
of recent years. This is caused by the decrease in the con- 
sumption of brimstone, which in 1927 represented 24:6 per 
cent. of the total acid manufactured, and now represents less 
than 15 percent. It is understood that this diminution is due 
primarily to the advance in the price of Sicilian sulphur, and 
to the great uncertainty which exists regarding future supplies 
from that source. 

The quantity of acid manufactured from spent oxide 
remains substantially constant at a quarter of the total, and 
it should be borne in mind that at the present time the con- 
sumption of spent oxide is probably slightly in excess of 
production, with the result that prices have hardened con- 


siderably, and stocks both at gasworks and at acid manu- 
facturers’ works are decreasing. 

With regard to the quantity of acid manufactured from th¢ 
calcination of zinc concentrates, it will be seen that the upward 
trend continues, and the prospects indicate that the maximum 
has not yet been reached. 

With regard to prices during the current year, cost of 
production has risen, due to the increase in the average cost 
of sulphur in all forms and to the decreased output, but there 
has not been any attempt to meet this by a general change in 
prices, which are, in fact, slightly lower than those maintaining 
during 1929. Whether these prices will be maintained during 
the coming year is a matter for conjecture, but it is certain 
that, in view of the great increase in the cost of brimstone, 
some increase in price would be justifiable in the case of arsenic 
free acid, 

Heavy Chemicals 

The home trade in alkali products has suffered as a result of 
the decreased demand, particularly for the manufacture of 
rayon. The other consuming industries, such as glass, soap, 
and paper, have maintained their demand fairly well in spite 
of the general trade depression. There has also been a decline 
in the export trade. The 1929 exports of sodium compounds 
were about £3,864,000, but for 1930 the value is expected to be 
about 10 per cent. lower. 

Owing to slackness in the galvanising trade, there has been 
a diminution in the demand for hydrochloric acid. The 
decrease in the demand for chlorine products has been almost 
entirely due to the depression in the cellulose acetate silk 
section of the rayon industry; the export trade has been 
well maintained in spite of severe competition in certain over- 
seas markets. The use of chlorine for water purification has 
increased. Output of citrates and tartrates has shown some 
reduction owing to depressed conditions at home and abroad, 
while the export trade has declined. Prices have fallen owing 
to the acute competition for business and are now actually 
below pre-war in the case of citric and tartaric acids and cream 
of tartar. 

Borax and boric acid production has been maintained, 
though trade has lately shown some falling off. These chemicals 
are, however, finding new uses in a variety of industries, such 
as in the manufacture of bottles and other glass containers ; 
the production of tough glass of the type required for electrical 
insulation, lighting and cooking ; the melting of alloys; the 
fabrication of stainless steels; copper welding; the manu- 
facture of adhesives ; textile finishing and the fireproofing of 
fabrics. Prices have advanced somewhat, but are still much 
below the pre-war level. The difficulties of over-production 
are being met by stimulating consumption and finding new 
outlets, while economies are being obtained by concentrations 
to obtain bigger units of production and the use of borate of 
soda for borate of lime in the manufacture of borax. 

Hydrogen peroxide is an example of the prevailing tendency 
for production to outrun consumption. While the old estab- 
lishments are well equipped and up-to-date technically, some 
of the newer concerns abroad have still to overcome their 
initial difficulties and may have hard work to establish a 
satisfactory position. Trade in this country has been well 
maintained in spite of the textile depression and compares 
favourably with that in the more important European markets. 
The fall in price has continued, being about 124 per cent 
during the past year, till it is very little higher than pre-war 
These reductions have been possible, not so much because of 
the decreased cost of raw materials, but because of increased 
efficiency in manufacture and a larger production, resulting 
from extended use at the lower price level. 

Speaking generally, the production of heavy and industrial 
chemicals has suffered from the general depression, except in 
cases where new outlets for a product have been found. In 
certain lines the home trade has been disturbed by the sale 
of Russian material at uneconomic prices, though the chemical 
industry has not suffered so much from such dumping as other 
industries have. Price levels have, on the whole, been main- 
tained, though the effect of the reduced production has had 
and will have a tendency to make prices rise. 

Exports of general chemicals (that is, chemicals other than 
fertilisers, medicines, dyes, coal-tar products, and painters’ 
materials), were close on {11,000,000 in 1929, but in 1930 are 
likely to be down by some 1o per cent., 
practically every item. 


due to decreases in 
The 1929 imports of general chemicals 
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were valued at £9,300,000. The 1930 figures are likely to 
show a drop of nearly 30 per cent., owing to reduced imports 
of practically every material enumerated. 


Fertilisers 

The subject of fertilisers can be briefly dismissed, as it will 
be discussed in more detail elsewhere. The annual report of 
the British Sulphate of Ammonia Federation, recently sum- 
marised in this journal, gives an excellent review of the world 
position in regard to nitrogen fertilisers. Owing to the general 
agricultural depression, the steady increase which has taken 
place in the use of nitrogen manures in recent years was not 
maintained throughout the world, except in the case of Spain 
and Portugal. Synthetic nitrogen gained ground, however, 
at the expense of Chile nitrate. 

Owing to production outrunning consumption, the position 
during 1930 was at one time serious, but fortunately the 
European producers were able to come to a one-year agreement 
which will serve to stabilise the industry until a more per- 
manent basis of co-operation is secured. The production of 
sulphate of ammonia in the United Kingdom rose from 645,042 
tons in the fertiliser year 1928-29 to 865,878 tons in 1929-30, 
while the consumption for home agricultural purposes declined 
from 186,710 to 183,516 tons ; exports for the fertiliser years 
1928-29 and 1929-30 show an increase from 428,437 to 
634,405 tons. When the calendar year 1930 is compared with 
1929, there is an estimated increase of 14 per cent. in weight, 
but a decrease of 5 per cent. in value on a tonnage of 587,476, 
valued at £5,600,000 ; there has been a 50 per cent. drop in 
the case of Japan which is more than counterbalanced as far 
as weight is concerned by increases to Spain and other countries. 
Imports of Chilean nitrate are down by nearly 50 per cent. 

The production of superphosphate rose from 556,400 tons 
in the fertiliser year 1928-29 to 575,600 tons in 1929-30, 
while imports are likely to be down in 1930 by at least 25 per 
cent. in value as compared with 1929. 

In considering the fertiliser position, it is discouraging to 
feel that the industry has not reaped the expected benefits 
from the technical achievements of which it has shown itself 
capable, owing to the lack of adequate demand from the 
agricultural interests. 

Explosives 

The decline in the home market for explosives is due mainly 
to the decreased coal output, although the reduction in tin 
mining has had some effect. In the export trade the full 
force of the world depression has not been experienced, but 
the unsettled conditions in various South American Republics 
have been detrimental. 


Coal Tar Products 

In the case of coal tar products conditions have been 
difficult throughout the whole of this year, and prices generally 
have shown a decline. Exports of creosote oil to the United 
States have been below the figure anticipated, and stocks are 
correspondingly large. The National Creosote Committee is 
working on the problem of new outlets. 

The concerted efforts made to stabilise the price of pitch have 
been so far successful, and the value has been maintained 
throughout the year at 45s. to 47s. per ton f.o.b. Sales have 
been fairly satisfactory, and it is expected that the stock 
position at the end of the year will not be worse than at the 
end of last year. 

Fortunately, the demand for road tar has been very good 
during the summer, both for export to the continent and _ for 
the home market, and this has resulted in the production of 
less pitch and oil than would otherwise have been the case. 
Although the increase in the quantity of road tar used is very 
satisfactory, the price level, unfortunately, still continues low. 

Tar spirits—?.e., benzole, toluole, etc.—have been somewhat 
quieter, and values have declined in sympathy with the re- 
ductions that have taken place in petroleum spirit. Carbolics 
have been quiet since the beginning of the year and values 
have declined. Pyridine has been dull. Naphthalene has 
been in fair demand throughout the year, but competition 
from the continent has been keen, and sales made have been 
at about the equivalent of creosote value. 

The 1929 exports of coal-tar products were valued at 
£1,730,000, while the 1930 figures are likely to show a drop of 
nearly 30 per cent. ; the greatest decrease has occurred with 
tar oil and creosote oil, with substantial reductions for benzole 
and carbolic acid. The imports, which normally represent 


little more than a quarter of the exports, are also likely to be 
down about 30 per cent 

Though a great deal of work is being done on the technology 
of coal tar, and in particular low-temperature tar, there are 
no important advances to record, though promising results 
are said to have been obtained in various quarters in the 
hydrogenation and cracking of tar and its fractions with a 
view to the production of motor spirit. None of these has 
vet reached the commercial stage, and the problem of the 
economic utilisation of low-temperature tar remains unsolved. 


Wood Distillation 

The year 1930 has not been one of great encouragement to 
those engaged in the wood distillation industry, and few firms 
have been able to maintain their works operating at full 
plant capacity. 

The continued depression in textiles, artificial silk, and 
metallurgical processes has had its reflex action on the 
demand for wood chemicals, and the price movements have 
been generally downwards. In addition to the more severe 
competition from continental sources, the trade has had to 
take into account the new factors of synthetic methyl alcohol 
and synthetic acetic acid, both of which are disturbing elements 
from the wood distillers’ point of view. At the same time 
those engaged in the industry have been spending money on 
research and up-to-date plant in the endeavour to maintain 
as high a standard of quality and economy as possible 

The Suida process for acetic acid is being developed in this 
country, and several new solvents have been put on the market 
and are finding an outlet. 

Wood distillers, like many other manufacturers, are hoping 
in the future for some protection from the tremendous com- 
petition of imported products coming from countries where 
production is not hampered, as it is here, by high wages and 
taxation. 

Dyestuffs 

Although no figures are yet available forthe production of 
dyestuffs and intermediates in this country during the year 
1930, there is good reason to believe that they will be well 
up to the 1929 output, in spite of the depression in the dyeing 
and printing trades, which has been accentuated during the 
latter half of the year under review, and in spite of the dis- 
turbing effect of the Government decision to let the Dyestuffs 
Act lapse on January 14, 1931.* 

The total production in 1929 was the record one of 55,785,032 
Ib., showing an increase over the previous year of nearly 
5,000,000 Ib. One of the most pleasing features in these 
returns is the continued advance in the output of the vat 
colours generally, including indigo, the comparative figures 
being 11,287,342 lb. in 1928 and 14,683,701 in 1929. In 
cluded in the latter figure is a total of 2,659,300 lb. for vat 
colours other than indigo, and, as several additions to this 
series of fast colours have been made recently, it is expected 
that the production of these colours for 1930 will be a record 
one. 

\s regards the trade in dyestuffs, the slump in the Lancashire 
and Yorkshire textile industries, coupled with the Indian 
boycott, has been reflected in the lessened demand for certain 
classes of colour. On the other hand, trade in the fast colours, 
both in printed and dyed goods, has been fairly well maintained 

This state of affairs does not appear to be confined to this 
country alone, but has its counterpart in practically every 
quarter of the world where similar work is carried on. 

The exports of dyes and intermediates in 1929 reached the 
record value of 1,087,000 Unfortunately, the steady in- 
crease in the export trade is unlikely to be maintained, owing 
largely to difficulties in the Chinese and Indian markets, and 
a small reduction has to be faced for 1930. Even so, the 
figures are still expected to be well ahead of those for 1928. As 
regards imports, these represent specialities which are not 
vet made in this country, and comprise nearly 2,000 different 
brands, so that the greater part of the imports consists of 
quite small amounts of high-priced materials. The value in 
1929 Was /1,120,000, and is not expected to show much 
change in 1930. 

There has been no outstanding alteration in the price of 
dyestufts during the current vear, but the tendency has been 
in the direction of a steady lowering of prices of dyewares 
generally 


* This decision was later reversed 
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Important additions to the range of fast colours, both for 
( otton British manufacturers, 
vereby helping to fill up the gaps in the existing series, thus 
he necessity of importation under licence 


ol and have been made by 


obviating t 


Painters’ Colours and Materials 
production of painters’ colours and materials has been 
well maintained, and competition in many lines 
been keen Exports have decreased, as in many other lines 
the estimated value in 1930 being of the order of 15 per cent 
Imports are also 


has 





ill 


below the 10209 total of over 


lown about 5 per cent 


4 },000,000 


Fine Chemicals 
lhe production data for fine chemicals for 1930 will not be 
iilable for some months vet, but there is every indication 
that the total volume will exceed that in This is due 
mainly to new manufacturing developments, such as those of 
Imperial Chemical! Industries, Ltd., for acetic acid and rubber 

celerators, and of British Industrial Solvents, Ltd., for 
icetic acid, acetone, and butv! alcohol These new activities 
xo a long way to reduce the imports of fine chemicals 
Industry Duty to which 


T1929 


will 
iable to Key reference is made 

In the case of medicinal products, the home trade has been 
slack, probably due in part to the fine summer in 192g and the 
\ild winter; buyers have also been unwilling to purchase 
beyond their immediate requirements In view of the possibility 
In the export markets trade has been very 
the general trade 
Indian boycott has had a 





of a fall in prices 
dithtcult indeed, for a 
depression has played a part 


variety of causes 
the 


severe effect ; the increase in the Australian tariffs has practi 
illy shut out certain lines entirely, such as bismuth salts; 
while there has been intense competition from continental 


makers, who have the benefit of lower wages and much less 
taxation In 1929 the exports of drugs, medicines, and 
medicinal products, which had shown practically a steady 
1921, reached the value but the 
a drop of over 10 per cent. for the 
Imports for 1930 may be expected to decrease 


advance since £3, 300,000 


1930 figures will show 
above reasons 
xy about 15 per cent. on the 

There have been tew price movements of importance to 
-ecord, and generally speaking the tendency has been downward 
In a few lines there has been an upward movement as a result 
of international agreements, which, having involved the limita 
tion of production, have justified the maker in asking for a 
high price It is instructive to note, in connection with 
the operation of the Key Industry Duty, that in those cases 
where there is as yet no real British competition, the continental 
prices have been advanced The research work of the industry 
las continued with unabated vigour and a number of new 
therapeutic products has been put on the market with valuable 
results in the treatment of while the methods of 
manufacture have been improved in a great many cases with 
benefits as regards output, quality, and cost 

There is very little to say as regards photographic materials 
has been steadily maintained, and we have held 
regards our share of the world trade The home 
affected by the weather conditions during the 
it started strongly with the early fine weather, 
but it finished sooner and more abruptly than usual owing 
to the bad August and September. The export markets have 
suffered severely owing to the general depression, since photo- 
vraphy is a luxury trade and very susceptible to such in 


1920 value of {2,000,000 


‘ 
( 


disease, 


’roduction 
our own a 
market 1S 
holiday season 


fluences Prices generally were on the 1929 level There 
have been no developments in technique which have aftected 
the use of photographic chemicals 


The essential oil industry,has seen a number of important 
Oil of lemon has dropped steadily from gs. 6d 
due primarily to a very heavy crop in Sicily, 


price changes 
to 3S 6d per lb 
coupled 


with the effects of the general trade depression 
The same is true of other Sicilian oils such as bergamot and 
orange, and higher prices are unlikely for some time Owing 
to the tornado in Dominica, oil of limes has been scarce and 


prices have risen his will be maintained for some time. as 


it takes four or five vears before new trees are in full bearing 
lhe price of clove oil has been very firm owing to the shortage 


of this year’s crop, and the high price of cloves has madk 
anillin, produced therefrom, dear in comparison with that 
prepared from other materials Oil aniseed was high in price 


in the early part of the year, due to export difficulties arising 
from the disturbed state of China, but with recent easier ship 
ping facilities and the change in the value of silver, the price 
has now fallen to a low level Imports of essential oils which 
were valued at 41 have fallen this vear bv 
some 20 per cent 

There is little to say on synthetic perfumes as the work 
has been devoted to the perfecting of existing processes in 
order to put them on a bigger scale and make them more 
competitive 

The position as regards solvents has steadily improved as 
a result of new manufactures, such as are indicated in the 
opening paragraph of this section; the demand in certain 
directions has, however, been affected in the last few months 
by the trade depression. The foreign trade has been influenced 
by the Indian boycott and Australian tariffs. The price 
level has declined slightly Technical fine chemicals have 
suffered from the general depression as was to be expected 

The normal statistics issued by the Board of Trade for 
imports and exports do not contain the data necessary to 
show how the foreign trade in fine chemicals varies from 
vear to year. Since imports of fine chemicals are subject 
to a Key Industry Duty, the Customs are required to keep 
special statistics to the value of the yearly imports. 
Figures covering the years inclusive, were pub- 
lished in Hansard in the early part of the year, and showed 
that the value of the Key Industry Duty chemicals had been 
steadily increasing during the past few vears ; the value of the 
retained imports in 1929 was £1,340,452 made up of £563,007 
from other parts of the Empire which come in free, and of 
£777,445 from foreign countries which pay duty. These 
figures might give the impression to a casual observer that the 
Key Industry Duty was not fulfilling its purpose of developing 
the fine chemical industry \ detailed investigation of the 
figures has recently been made by the Association of British 
Chemical Manufacturers, which proves conclusively that this 
is not the case \ great many factors operate, such as lack 
of raw material and cheap power, patented processes, and 
under-declarations or dumping, but the main consideration 
is that new developments in certain industries such as artificial 
silk, lacquer, and rubber, have increased the demand for 
fine chemicals in a remarkable manner in the last few years, 
and the home industry, in spite of a great extension ‘of its 
production, has not been able to keep pace with this demand 
rhis is rapidly being rectified and the next few years should 
see a great diminution in these imports. 


200,000 1N T9Q290 


show 


I1922--1929 


Conclusion 
rhis record of 1930 makes disappointing reading, but it is 
better than might have been expected in the light of all the 
circumstances The world-wide gloom which fallen on 
practically every industrial activity shows signs of being 
dispelled at no distant date. The question which arises is 
whether we are fully prepared to take immediate advantage 


has 


of the resulting wave of prosperity If we are not, we shall 
be outstripped by our competitors The industry is well 
organised, though further improvements are desirable Chis 


is not enough; there must be the spirit of initiative and 
enterprise, and that cannot operate effectively if the necessary 
confidence in the stability of our economic structure is lacking 

While this is a matter outside the direct control of our manu 
facturers, the industry render great toward 
achieving the desired end by co-operating with the various 
bodies which are engaged on the task of formulating a 
poli v to protect home manufactures and extend our 
inter-Empire trad he retained imports of chemicals into 
1Q29 Was valued at 416,000,000 and 


can assistance 
fiscal 


our 


this country in there is 
no reason why we should not secure the greater part of this 
In the same way we should make a special etfort to secure the 
worth of chemical trade with the rest of the 
1g28 to the foreigner it is a 
only 38 per cent 
iscal system would 


423,000,000 
Empire, which, in 
reproach to us that our 
Important and helpful as 
undoubtedly be, we must not wait for uncertain 
factor, but endeavour forthwith by co-operative effort. to 
explore the possibilities of many of our Empire markets, and 
trade tor Only 
development of the industry be 


competition which assails us 


Was 


going 


present share is 


a change in our 


such an 


to secure the major ourselves 
n this way can the 
assured in face of the 


from every quarter. 
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Progress 
By Dr. E. F. Armstrong, F.R.S. 


“Of what may come hereafter 


For men that sow to reap.” 


rut year draws to an end; we please to be retrospective 
we review what has been accomplished ; we ask what is the 
progress of a year, of a decade, of half a century-—particularly 
in chemical industry. Perhaps we are too close to this year’s 
results to mark the rate of advance; it is only when the 
definite achievement is made public, the large factory 
put into operation, or the new product launched on the market, 
that a notch is cut on the yard-stick of progress, though in 
fact the experiments, the trials, their alternating failure and 
success have taken possibly years to perform 
Chemical discovery, invention, achievement, 
parable to the surge of the incoming tide on a shelving beach 
Each successive wave comes a little higher; an occasional 
roller rushes up much further, carrying all betore it; its 
followers do not reach so far at first, but in time, stéadily 
persisting, they attain and pass this mark. Only the tide of 
chemistry never really turns, though in some directions it may 
appear to recede \s it comes in year by vear, overcoming 
or sweeping aside the barriers to progress set up by ignorance, 
lack of education, scant appreciation, it advances always on a 
broader front in bigger waves with a greater surge. None can 
stop it—politician, peer, or populace; no one should wish to 
The tide brings its harvest on to the foreshore, shoals of 
fish, wrack for the land, flotsam and jetsam, or maybe the 
spoil of a wreck The chemical tide is more beneficent ; its 


scale 


seems com 


spoils are more certain, more utilitarian; it also has its 
wrecks. 
Looking Backward 
Chemical industry is fortunate to-day in being largely 


championed by young men who, according to Plato, are the 
truest philosophers, not because they necessarily philosophise 
well, but because they rush upon ideas with their whole soul 
No wonder that it is progressing more speedily than ever 
before, faster probably than any other industry has ever 
advanced. 

If we go back to the beginning of the nineteenth century 
when the steam engine was the wonder of the day, the only 
method of travel was on the roads, created as the trackways 
of the ancient Britons, modified for military purposes by the 
Romans; the canals then furnished the alternative 
means of transport. Men could travel no faster either by 
land or sea than had been the custom almost from the very 
beginning of classical history From the time of the birth of 
the railways, corresponding with the Queen 
Victoria right up till her death at the end of the century, the 
iron roads of the railways held sway and the old coach routes 
were all but deserted. 

Then came the advent of the internal combustion engine 
and the automobile, progressing at first slowly but now at 
such a pace that the railways in their turn are menaced 
perhaps more gravely than is yet realised. Better, broader 
faster roads are a necessity; the existing highways are 
entirely inadequate for the ever-growing stream of heavy 
vehicles, public and private cars, that beset them 

The provision of roads has brought with it many problems 
for the chemist, who has even been a little late in realising and 
grappling with them. The questions of concrete or macadam 
of resistance to water penetration, of Opposition to skid, all 
concern him. The chemistry and physics of road tar, the 
alternative use of asphalt, are subjects in which the year has 
seen progress ; they are being tac kled in the right co-operative 
spirit. Rubber roadways in the cities must be given a fair 
trial ; success here would at the same time offer a solution of 
the trials of the sore beset plantation industry 


sole 


accession of 


Of the automobile manufacturing industry, now as much 
chemical as engineering in its dependence on and utilisation of 
synthetic produgts, much has been written; this year has 
witnessed continuous advance. 

Right in the forefront of progress is the great oil industry, 
whose products furnish the motive power for the twenty 
odd million motor cars and provide lubrication for their 


moving parts \ few vears ago it was foretold by experts 


that the oil supplies of the world were approaching exhaustion : 
to-day, in spite of some measure of restriction, there is-a glut 
of oil. At first but a fraction, some 20 per cent., of the oil 
from the well could be refined to motor spirit ; cracking pro 
cesses nearly doubled the proportion so recoverable. Now 
this year it is said that there is the feasibility of hydro 
genating the residues after cracking, so that in all 
some 80 per cent. of the original crude will be utilised 

Of the balance, some half is in the form of gas rich in olefines, 
and we hear on all sides of the recognition of its potential value 
as a raw material for chemical synthesis and of processes and 
patents for its application to this end. 

The revolution in road transport will sooner or later bring 
with it a consideration of building, both of houses, shops 
and public edifices, as well as of town planning. Elsewhere 
much experimenting is going on in the new architecture which 
aims at making a building fit for the purpose for which it is 
to be used internally, and not a replica of some traditionally 
beautiful exterior. New materials are available to-day which 
our forbears lacked—steel, concrete, porcelain, glass, asbestos 
rubber, pyroxalin spray paints: all offer opportunities to the 
architect and the builder, of which they have so far been 
slow to avail themselves. Here is a field for the chemist of 
unlimited scope; perhaps the next decade will be one of 
building in which new materials supplied by the chemist 
substitute the present deplorable ugliness. 

Signs of Progress 

During the nineteenth century, the population increased 
fourfold, but far more important has been the change in the 
general standard of living. Millions now enjoy comforts which 
would have been deemed unthinkable a century ago. This 
change is still taking place at an increasingly rapid rate ; 
whether it is possible for the masses in this country and in 
Europe to attain to the standards largely persisting in the 
United States, whether these latter can be upheld in times of 
depression like the present, are some of the moot questions 
of the day alike for politician and economist. With the ease 
of modern locomotion, there comes the tendency of life to 
level, equalise and make uniform ; it cannot be denied in this 
or any other country. We believe that it can only be solved 
through the inventive energy of the chemist making the still 
untapped resources of nature available for all. Vast as is the 
field of enterprise, there are still unknown, unworked portions 
where discovery is possible, and the salt of success has not lost 
its savour. 

The urge of invention largely follows the tide of fashion, 
perhaps because it is easier to obtain the necessary finance 
for experiments in fields of inquiry which are popular and 
therefore easily made comprehensible to the investor. Of 
course, some work is going on at all times in every direction 
but except in boom times rapid development is often delayed 
by financial considerations. The Great War was the only 
period in history when monetary considerations were of no 
importance, and consequently invention received a stimulus 
of the most far-reaching character. It is to this more than 
anything else perhaps that the jump forward in technical 
progress in almost every direction during the past decade is 
due, and its abnormal rate has-been partly maintained by the 
unprecedented prosperity of the United States during the 
period. In Germany, owing to diminished prosperity, the 
aftermath of inflation and currency depreciation, the tide of 
invention has slackened in relation to its pre-war activity 

Whilst at the moment most of the apparent advance is in 
the fields indicated, a few years ago chemical progress was 
particularly associated with textiles, viscose, acetyl silk, dyes, 
and their application and all the side issues appertaining 
thereto. At another time, carbonisation questions held the 
field, and perhaps these will come again, for something must 
be done to solve the coal question with its tragic economic, 
political and sociological encumbrances 

When bad times come, “ curtail research’ was the old 
adage—the wise man, besides knowing all those things which 
the books tell us he does, knows also that then is the time to 
increase research. Are we doing this here in Britain ? We feat 
not, though we are told America is 
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Phe relation between chemical practice and theory is always 
interesting. To-day more than ever, now that we have cata- 
lysts in our poc kets, it is possible to perform many reactions 
which theory either did not anticipate or immediately explain. 
But such happenings make it more than ever necessary to 
understand and establish the fundamentals of industry. It is 
in this direction that the various joint research associations 
of the D.S.I.R. and the manufacturers are doing such useful 
work. It is possible that this is not always appreciated at its 
full value by manufacturers anxious to obtain immediate 
returns on their investment; but, particularly because much 
of the work done is of a kind which cannot be carried out in a 
works laboratory, it is all the more valuable. Anyone with 
vision, acquainted with the needs of the textile industry, will 


have little hesitation in appraising the work done at the 
Shirley Institute as of the highest value. 

The chemist is content as a whole to work, to originate, 
to invent, often letting the fruits and results of his efforts 
be abused or misapplied by others. It is a moot point whether 
he should not come more into the open, be heard in the 
councils of the nations, be listened to with respect when he 
warns or scolds. 

We must have the courage to disapprove : acceptance is so 
Bertrand Russell, in his Sceptical Essays, reminds us 
‘‘ that we may hereafter learn to create virtuefby manipulating 
the ductless glands and stimulating or restraining their 
secretions. For the present it is easier to create a scientific 
habit of mind in forecasting the effects of our actions ”’ 


easy. 





The Dyestuffs Act: Ten Years—and After 
By W. J. U. Woolcock, C.B.E. 


(Chairman of the Dyestuffs Industry Development Committee.) 


This ce 


lecision to allow the Act to lapse would be final. 


another vear 


| MAKE no apology for again introducing a topic which has 
been the subject of so much discussion and comment during 
the past few weeks—exceedingly critical weeks so far as the 
dyestuffs industry of this country is concerned. Indeed, I 
feel that there is now every reason why the subject should be 
aired on every possible occasion, having regard to the dis- 
appointing results of the efforts of those well-versed in the 
question, to bring home to the guardians of the nation’s wel- 
fare and prosperity the importance of this question. 

Notwithstanding that all the relevant facts have been 
reviewed in the fullest possible manner so recently, I may, 
perhaps, be permitted to indulge in a brief recapitulation here 

Reasons for the Act 

The events antecedent to the passing of the Dyestutts 
Import Regulation) Act will be fresh in the minds of all. 
It will be remembered that at the end of 1919 Mr. Justice 
Sankey declared that the exclusion of foreign dyestuffs under 
the Prohibition of Imports proclamation of February of that 
year was illegal, and that for a period of a little over 12 months 
no restrictions whatever stood in the way of importation of 
foreign dyestuffs, of which very large quantities were brought 
into this country. The dyestuffs industry of Great Britain 
was thereby threatened with extinction until the Dyestuffs 
Act became law in December 1920. 

Administration and Operation of the Act 

The Act prohibits importation into the United Kingdom 
of all synthetic organic dyestuffs, colours, and colouring 
matters, and all organic intermediate products used in their 
manufacture, except under licence granted by the Board of 
[rade on the recommendation of the Dyestuffs Advisory 


Licensing Committee. This Committee consists of five 
representatives of the colour-using industries; three repre- 
sentatives of the dye manufacturing industries; and three 
independent persons of whom one is the chairman. It will 


be observed from this constitution that if a user considers 


that he has a case for importing a foreign product, it is only 
necessary for the consumer members of the committee to 
convince one of the independent members in order to get a 
majority. On the other hand, in order to gain their point, it 
is necessary for the manufacturers’ representatives to win over 
to their side all three of the independent members. 

The Licensing Committee 

In practice the Licensing Committee has granted a licence 
to import a foreign product on one of two grounds, namely, 
where (1) no British-made equivalent or adequate substitute 
of satisfactory quality was available, or (2) there was a satis- 
factory British equivalent, but at a price which in the opinion 
of the Committee would have placed the consumer in an 
unduly disadvantageous competitive position. 

With the object of defining what constituted such a position 
the Committee, in the second year of the working of the Act, 
introduced a factor system for dealing with applications for 
licences on price grounds. At the time of the inauguration of 


mprehensive and carefully reasoned survey of the dvestuffs situation was written when it seemed likely that the Government's 
Later, however, that decision was reversed, and the Act will continue in force for 
Readers will bear this in mind in relation to any references to the lapse of the Act. 


this system the factor fixed upon was three, and a consumer 
was entitled to an import licence wherever the price of the 
relevant British product was in excess of three times the 
pre-war price paid for the corresponding foreign product, 
or the current quoted price, whichever happened to be the 
higher. The factor has been steadily reduced until it now 
stands at 1:75. It should be pointed out that the factor price 
is a maximum and not a minimum price, and that some 
8o per cent. by weight of the total of British-made dyestuffs 
are being sold at prices well below the maximum which the 
Committee’s system would permit them to be sold at. 
Moreover, for some years now the British prices have com- 
pared so favourably with those of foreign competitors that 
requests from consumers to be allowed to import products for 
reasons of price have been very few. 
Progress since the Act 

In judging the progress made during the period of pro- 
tection, it is important to bear in mind that during the earlier 
years there were certain circumstances which militated against 
development. For example, {7,000,000 worth of foreign 
dyestuffs were imported into the country in the interval 
between the Sankey Judgment and the passing of the Dyestuffs 
Act. Also, very large quantities of German dyestuffs were 
brought into the country on Reparations account. It will 
readily be understood that these were a source of very con- 
siderable embarrassment to the British makers of dyestuffs. 
Moreover, the abnormal conditions of trade during 1921 and 
1922 acted detrimentally in so far as they were not conducive 
to expenditure either on new plant or on research. 

During the period of operation of the Act the British dye- 
stuffs industry has progressed to such an extent that it is 
now producing more than 55 million pounds weight of dye- 
stuffs annually as compared with 24 million pounds in 1922, 
and a little over 9 million pounds in 1913. In comparison 
with the pre-war output the present figure of production 
represents an even greater advance than the figures them- 
selves suggest, because a very considerable proportion of the 
1913 Output consisted of dyestuffs made from intermediate 
products imported from abroad. The present production, 
on the other hand, is*made almost entirely from intermediates 
manufactured in our own dyestuffs factor es. The proportion 
of the total dyestuffs consumption of this country which is 
now being supplied by the home industry is 93 per cent. by 
weight and about 80 per cent. by value, as compared with 
between 10 and 20 per cent. by weight in 1913. 

The quality of dyestuffs now manufactured here is admitted 
to be at least equal to that of competing foreign products. 
The range is continuously expanding, and it is worth men- 
tioning that the most marked advance in recent years has 
been in the most complicated and fastest series, namely, the 
Vat colours, for which there is a daily increasing demand. 

There still remain gaps in the British range, however, and 
these are important not only because of the individual 
numbers thus lacking to consumers, but even more because 
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of the fact that they include some categories the manufacture 
of which requires special technique. In some of these research 
work is now well advanced. In others the manufacturing 
stage has already been arrived at. 

Too much stress cannot be laid upon the fact that although 
the British industry has had to comply with the Users’ demands 
for existing foreign types, a considerable amount of valuable 
original work has been done, resulting in some entirely new 
discoveries of great commercial value. 

The constant downward trend of prices bears very eloquent 
testimony to the strenuoys efforts of the industry. During 
the year prior to the passing of the Act}the}average price of 
dyestuffs in this country was 4s. 4d. per pound. From that 
time prices have continuously declined, and at the end of 1928 
the weighted average price of all British dyestuffs had dropped 
to 1s. 6}d. per pound, or slightly more than one-and-a-half 
times the pre-war average price. Since 1928 further reductions 
have taken place. This achievement in lowering prices is 
largely due to the stable conditions which the Act has secured 
for the industry, and the placing of bulk orders which has per- 
mitted production on a large scale and utilisation of plant 
under the most economic conditions. There is reason to believe 
that the operations of British dye-makers have constituted a 
powerful instrument in reducing foreign dyestuffs prices. 

Threatened Lapse of the Act 

In their final report to the Government the Dyestuffs 

Industry Development Committee, appointed by the Board of 


Trade to advise them with respect to the efficient and 
economical development of the dye-making industry, have 


included the following statement amongst their conclusions : 

‘“ Consequently it is to the interest of all parties con- 
cerned, that is the Government, the Users and the Dye- 
stuff manufacturers, to continue to consider the problem 
in the same spirit of co-operation that has marked the 
period of the operation of the Dyestufts Act, and together 
to agree, if possible, first whether any further assistance 
to the industry is necessary, and, if so, as to the form 
which such assistance should take.”’ 

\greement concerning the future of the Act between the 
parties named not having been possible, the dye-makers, in 
urging their case for a continuation of the Act, have made.a 
definite offer that in the event of the Act being renewed pro- 
hibition of import shall only apply where a British maker is 
prepared to supply an equivalent product at an equal price to 
that quoted for the foreign product. This offer, which is 
subject to safeguards against unfair prices being quoted with 
the object of obstructing the development of the industry in 
this country, removes all traces of the Users’ objection on the 
score of price. They have already admitted that so far as 
quality is concerned British products are well up to the world 
standard. 

The offer has not been accepted. On the other hand, the 
chairman of the Colour Users’: Association has made a sug- 
gestion of extending the Dyestuffs Act for a few years, but at 
the same time restricting its protection substantially to those 
dyestuffs which will be in manufacture in this country on 
January 14, 1931, and available at world competitive prices. 
This proposal, as formulated, appears to contain many grave 
disadvantages from the dye-makers’ point of view, and to 
introduce serious difficulties in the way of administration 
In any case it is not a proposal put forward by the official 
body of dyestuft consumers—the Colour Users’ Association. 

In spite of the cogent arguments which were put forward 
by those who were alive to the importance of ensuring the 
complete and firm establishment of the dyestuffs industry 
in this country, the Government's decision to allow the Act 
to lapse on its expiry on January 14, 1931, was confirmed 
after a debate lasting more than four hours in the House 
of Commons on December 4. * 

Let us examine the three main arguments advanced by the 
supporters of the Government’s decision 

1) That the Act was passed for 10 years and no longer. 

lhe supporters of an Amendment to continue the Act for 
a further period pointed out that several circumstances which 
could not have been foreseen by the framers of the Act at the 
time when it was passed have operated against the industry 
reaping the full benefits intended. They urged that owing 
to these circumstances they had not, in fact, enjoyed an 


* This decision was later reversed. 


effective 10 years of production and that they were entitled 
to ask that the question should be considered in the light of 
world conditions as they are to-day and not as they were 
10 years ago. In any case, there is no such thing as finality 
in the industry of dyestuffs manufacture, and the framers 
of the Act could not possibly have foreseen the extent of the 
new ground which the industry would have to cover in the 
10 years, over and above the task of catching up with the 
foreign industry, as it already stood at the beginning of 1921. 

(2) That an efficient dyestuffs industry has now been firmly 
established in Great Britain. 

It is true that the British industry is now so far established 
as to be able to supply over go per cent. by weight of the total 
dyestuffs consumption of the country, and to sell its products 
at prices which compare favourably with those paid by con 
sumers in other parts of the world. It is to be remembered, 
however, that the proportion calculated by value represents 
only 80 per cent. of the total consumption. The imports of 
dyestuffs still amount to upwards of £1,000,000 annually. 

The advocates of the extension of the Act maintain that 
the industry is not sufficiently firmly established in this 
country to enable it to meet, unaided, international com- 
petition, and especially such as may be expected from the 
powerful German organisation which has the advantage of 
more than 50 years’ experience and practice. Moreover, the 
Government's supporters assume that because the British 
industry has arrived at a stage when it would provide the 
above large proportion of the requirements of the consuming 
trades at prices competitive with world prices under existing 
conditions, it is therefore firmly established. They appear 
to have completely overlooked the fundamentally important 
fact that this favourable price position is only possible if the 
British manufacturers are assured of the bulk of the business, 
and thus permitted to manufacture their products in such 
quantities as will enable them to run their plants economically 
and efficiently Any change in the existing conditions in the 
direction of increase in the proportion of foreign dyestuffs will 
seriously atfect the economic working of the domestic industry. 

(3) The Act is a burden to the textile industries of the country 
ind adversely affects theiy trade, especially in foreign markets. 

This argument appears to be the one which weighs the 
most with the Government’s supporters. It is evident that 
they have attached the greatest importance to representations 
made by various organisations in the textile trades, especially 
the Lancashire cotton industry. It is an anomalous fact 
that these representations have come chiefly from sections 
of the textile industries which do not themselves use dyestufis 
and which are therefore ill-qualified to express views as to the 
effect of the dyestuffs question upon their trade. 

The actual users of dyestuffs are divided in opinion, and 
moreover, the reasons of those who have opposed the renewal 
of the Act are based upon conditions of the past and not upon 
those which obtain to-day. 

Abundant evidence has been produced by the supporters 
of an extension of the Act, that the cost of dyestuffs con- 
stitutes but a very small fraction of the total cost of production 
of textile goods, and that the contention which has been made 
that the loss of trade in coloured cotton goods in foreign markets 
is due to the operation of the Act, is quite untenable. 

It is a significant fact that in the very comprehensive Report 

1930) of the exhaustive investigations of the Committee on 
the Cotton Industry into the cases of the loss of Lancashire's 
trade, not a single suggestion is made that the question of 
dyestuffs is in any degree concerned. 

Attitude of Opponents 

The speeches of the opponents of a continuation of import 
restrictions showed quite clearly that, in spite of the great 
prominence which has been given to this aspect of the matter 
they neither appreciate nor understand the profound bearing 
of the firm establishment of an efficient dyestuffs industry 
upon national safety and the general welfare of the people. 
As regards the former they take up the attitude that the 
question of safeguarding the country in the event of hostilities 
is entirely one for the Department of the Government directly 
concerned to look after and to provide for out of public funds. 
They completely ignore the fact that in the first place, no 
government can forecast with any degree of accuracy, what 
instruments of war might be called into commission by a 
belligerant power. Ad hoc research alone would be futile 
tocope with this question. They ignore the known fact that 








December 27, 1930 


The Chemical Age 


599 





adequate dyestutts plants, running efficiently in times of peace, 
are those which, in times of war, can almost instantly and 
automatically be switched over to the manufacture of munitions 
and other instruments of war as we know them at the present 
time. The general welfare of the nation is by far the most 
appealing aspect of the case. The truth about its 
connection with the fostering of organic chemical research, 
which is mainly rendered possible by the existence of an 
efficient and powerful dyestuffs industry, has been widely 
disseminated during recent years It is well-nigh incredible 
that the Government’s supporters should still be in’ such 
deplorable ignorance of the facts as to suggest, as they have 
done, that (1) the importance of a dyestutts industry to the 
conduct of etficient and adequate organic 4 


close 


chemical research 
has been grossly overstated, and (2) any necessary research 
can, and should be, provided for by such institutions as the 
Privy Council Department of Scientific and Industrial Research, 
It is only too evident that those who make such suggestions 
lack even the most elementary knowledge of the matter. 
Vhat they have not considered the advisability of consulting 
the opinion of those who are entitled to be regarded as well 
informed on these questions is amazing in the extreme) 

In the minds of those who have pressed for a further period 
of protection for the insufficiently established dyestutts 
industry there is present the very real fear that their old 
established foreign competitors will not hesitate to have 
recourse to dumping of their products to this country, in 
order to handicap our industry and prevent it from developing 
to the stage when it could meet them on level ground. The 
supporters of the Government's decision refuse to believe 
in the possibility of dumping taking place. At the same time 
they suggest that if, after the Act has lapsed, the Government 
are satisfied that foreign dyestufts are being dumped here, 


they will be prepared to take remedial measures. But it is 
difficult to see how this could be done before the industry had 
been severely hit. In the space of a few months, Germany, 
for example, could send into this country sufficient quantities 
of their products to cause grave dislocation of British dyestufis 
manufacture. Much damage would be done before any reme 
dial measures could be applied. 

Important as is the establishment of a dyestutfs industry 
to the immediate consumers of dyestuffs, it will, I think, be 
admitted by all who have carefully studied the subject, that 
by far the most important aspect of the industry is its bearing 
upon the state of organic chemistry and the prosecution 
of organic chemical research, and their combined influence 
upon the nation’s safety, welfare and advancement. 


Postscript 

So much was written while the fight was still on, 
itis over. The Dyestuffs Act is to be continued for one vear 
That the dyemakers have won is important, but it is not of the 
greatest importance. What really matters is to follow Will 
the colour users, who admittedly have paid a price for the 
establishment of the British industry, unanimously and whole- 
heartedly throw in their lot with the British dyemakers and 
determine once and for all that British textiles shall be dyed 
with British dyes ? Then their great industry, in value one 
hundred times as large as the dyestuffs industry, will march 
forward hand in hand with that industry. And 
the textile industries which do not actually use dyestutis will 
be thankful that the specious arguments put forth on their 
behalf were demonstrably false. Once more, provided the 
real factors in the depression in Lancashire trade are dealt 
with, there is a chance to stop the rot in the unemployment 
figures in that ccunty 


and now 


workers 1n 





The Nitrogen Industry in 1930 
By E. B. Maxted,*D.Sc., Ph.D., F.I.C. 


Dr. Maxted, in 


AS VEUV’LC% 


of technical developments in the nitrogen industry, indicates the chief advances. and claims that 


the volume of work on nitrogen compounds ts at least as great as in the preceding vear 


ACCORDING to the annual report of the ‘British Sulphate of 


Ammonia Federation, the world nitrogen consumption for 
the fertiliser year 1929,30, which is of the order of 23 million 
tons, has increased by only 4§ per cent., compared with in- 
creases of 14 per cent. and 25 per cent. respectively, for the 
fertiliser years 1928/29 and This gradual falling 
off in the magnitude of the annual increase may obviously 
be interpreted as indicative of an approach to the saturation 
of the world nitrogen market ; but its real roots would appear 
rather to lie—as has also been expressed in the above report 
in the economic position of farmers who, in view of the fall 
of the prices of agricultural produce, have curtailed their 
expenditure generally, including the purchasing of fertilisers. 
The opinion that this fall is, firstly, merely a psychological! 
time-lag in combating less favourable conditions bv a greater, 
rather than employment of fertilisers and, secondly, 
one which can be corrected by educational propaganda, is 
strengthened by the coming into operation—in spite of this 
apparent present overproduction—of a certain number of new 
plants. Thus, it is reported that Imperial Chemical Industries, 
L.td., are to erect a South African plant at Modderfontein, 
while a new Mont-Cenis plant, having a capacity of 10,000 tons 


1927/25 
/ 


lesser 


of fixed nitrogen per annum, is to be operated in California 
Other nitrogen projects include a new Fauser plant at Tarnow, 
Poland, with a production of 20,000 tons of ammonia per 
annum and a larger factory in Manchuria (1) 

At the saine time, various measures have, in view of the 
veneral world conditions, been adopted to limit these exten- 
The German Stickstoff Syndikat, which controls 98 
per cent. of the total fixed nitrogen produced in that country 
amounting to a figure of the order of 1 million tons per annum 
has provided for a gradual increase during the next seven 
years to 1-6 million tons; and the world price of nitrogen 
has been fixed by international agreements 

It is interesting to note that J. B. Deakin, in his presidential 
address to the Coke Oven Managers Association (2), 


1930, 49, 381. 
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sions. 


states 


(1) Chemistry and Industry, 
2) TH 


that by-product ammonium sulphate has almost ceased to be 
remunerative ; but this is, of course, dependent on the relative 
values which are assigned to the various products obtained 
in the coking of coal In Chile the production of nitrate has 
remained approximately the same; but exports have 
siderably increased (3), and economies have been introduced 
by the closing down of certain officinas where the cost of pro- 
duction is abnormally high 

The following patents 
vear may be noted: 

Synthesis of Ammonia 

In the manufacture of gas for the synthesis of ammonia, 
the modern trend is probably towards the low-temperature 
separation of coke-oven gas, in place of the manufacture ot 
hydrogen by the interaction of water-gas or producer-gas 
with steam. The case for electrolytic hydrogen from off-peak 
power has been discussed by F. P. McMichael (4). This source 
of power suffers of course from the disadvantage of not being 
continuously available. Reference may be made to an 
interesting method of combining methyl ‘alcohol manufacture 
with the preparation of the gases required for the synthesis 
ofammonia. Water-gas is produced in the ordinary way, and, 
from this, the carbon monoxide is abstracted by a methy! 
alcohol synthesis. The residual gas is employed for the 
manufacture of ammonia 


con- 


and papers published during the 


The engineering side of the synthesis, with special reference 
to types of compressors actually used in Germany, has been 
dealt with by E. Blau (5). Other mechanical details include the 
proposal of Ernst and Young (6) to use liquid ammonia itselt 
for the lubrication for the circulating compressors. — [t has long 
been known that other liquefied gases act as efficient lubricants 
for instance, in certain types of cooling plant, employing liquid 
sulphur dioxide, no other form of lubricant is employed 
A further point concerns the avoidance of 
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of ammonia on hot metal parts by lining these either with 
silicon itself or with cements containing free silicon (7). Water 
glass may be used as a binding material. Finally, several 
furnaces for carrying out the synthesis have been described 
The Union Chimique Belge (8) have protected a furnace of 
the type in which a part only of the incoming gases pass 
through an internal heat exchanger, while a part is introduced 
directly into the catalyst space. By this means an effective 
control of temperature is obtained. O. Piette describes a 
special design of electrically heated furnace (9); and a laboratory 
furnace with heating elements which are adjustable without 
releasing the pressure been designed by Morgan and 
Tongue (10), 


has 


The heating of the circuit gases by exchange partly against 
compressed nitrogen heated by means of a lead bath is dealt with 
in a patent granted to the Gasverarbeitungsgesellschaft (11 
In connection with the heating of furnaces generally by com- 
pressed nitrogen in this way, it may be noted that gases, 
at pressures such as are used for the synthesis of ammonia, 
have a heat value per unit of volume sufficiently high to 
render this method extremely effective and convenient. A 
somewhat similar division of the cooling of the circuit gases 
for separating the ammonia formed), in that the first stages 
are carried out by indirect water cooling and subsequent 
stages by indirect contact with liquid ammonia, which is 
evaporated at a low pressure, by the 
Interessen-Gemeinschaft (12). 

No radically new proposals for ammonia catalysts have 
appeared during the year. Catalysts with an iron base seem 
to be firmly established ; and the many possible variations 
of raw materials, promoters and methods of preparation 
reviewed in previous reports seem, for the time being, to have 


become exhausted 


has been proposed 


Ammonium Salts 

In the introduction of the present review, reference has 
been made to the less favourable economic position of by- 
product sulphate. An interesting analysis of the economics 
of by-product sulphate manufacture by individual gasworks 
has been contributed by P. Parrish (13 The factors which 
determine the selling of the ammoniacal liquor as such or its 
conversion into sulphate are discussed in detail, for which 
reference should be made to the original paper. W. Adam 
and the Light and Coke Co. (14) describe the preparation 
of ammonium sulphate in elongated crystals which do not 
cake, by adding to the hot solution small quantities of solutions 
of the salts of iron, chromium, aluminium or certain other 
metals, in the presence of free acid. D. Tyrer and Imperial 
Chemical Industries, Ltd. (15), have protected plant for the 
removal of ammonia from coke oven gas ; and Wasiblewski (16 
and others have described a semi-technical plant for the 
continuous preparation of ammonium sulphate from gypsum 
In this, the operation is carried out at a pressure of 2-3 atmos- 
pheres and the temperature is gradually increased up to 120 
This formation of ammonium sulphate from ammonia, carbon 
dioxide sulphate is, of great interest 
as an alternative to the direct method, particularly in con- 
nection with synthetic ammonia, although it is obviously not 
confined to ammonia from this source. Finally, the formation 
of sulphate by oxidising with air ammonium sulphite dissolved 
in alcohol is dealt with in a patent of the I.G. (1 


Gas, 


and calcium course, of 


Passing to ammonium chloride, an analogous process to 
that described above for the sulphate, namely, the addition of 
small quantities of chlorides of iron, nickel, cobalt, manganese, 
etc., with which ammonium chloride can form mixed crystals 
or double salts, is stated (18) to facilitate the production ot 


7) Brit 25,557 
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9g) Brit. Pat. 332,532 THE CHEMICAL AGE, Vol. XXIII, p. 291 
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1) Brit. Pat. 307,027 

12) Brit. Pat. 329,079; THE CHEmicaL AGE, Vol. XXIII, p. 55 

13) THE CuHemicaL AGr, Vol. XXII, pp. 170 and 608 

(14) Brit. Pats. 330,945 and 330,047; THE CHEMICAL AGE, Vol. 

XXIII, p. 170 

15) Brit. Pat. 322,049; THE CuEemicaL AGE, Vol. XXII, p. 83 
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17) Ger. Pat 453,000 


18) Imperial Chemical 
(Brit. Pat. 326,642; THE 
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and C. W. Bunn, 
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uniform small crystals of ammonium chloride. A method of 
manufacturing solid ammonium chloride, without evaporation 
of a solution, is due to J. I. Bronn and the Concordia Bergbau 
A.-G. (19). Gaseous hydrochloric acid and moist ammonia 
are brought together at a temperature above 120°, when solid 
ammonium chloride separates from the steam. 

Of other ammonium salts the carbamate is of special 
interest in view of the availability at certain synthetic 
ammonia factories of large quantities of waste carbon dioxide ; 
and attention may be called to a specification of the I.G. in 
which the preparation of this salt in solvents such as methyl 
alcohol, in which ammonium carbamate is substantially 
insoluble (20). A further solvent of this type is calcium 
chloride solution previously saturated with ammonia. 
Ammonium carbamate is precipitated directly. Certain 
non-aqueous solvents, such as liquid ammonia or methyl 
alcohol, may also be used for the manufacture of other ammon- 
ium salts by double decomposition (21). Thus from 
sodium or calcium chloride and ammonium carbamate 
ammonium chloride is obtained. ‘The use of liquid ammonia, 
either with or without ammonium nitrate, to vary the solu- 
bility of salts with the object of separation, has also been 
dealt with (22) ; indeed, the changed conditions of solubility 
which arise by the use of liquid ammonia in place of water are 
only now beginning to be utilised technically. 

A method of precipitating solid ammonium formate without 
the necessity for evaporation has been described by the Lonza 
Elektrizitatswerke (23), according to which dry calcium formate 
is added to ammonium formate solution at — 10°, followed by 
carbon dioxide and ammonia, or ammonium carbonate, the 
temperature being raised to 100°. Calcium carbonate is 
precipitated and removed, whereupon the solution is once 
more cooled to —10°, when ammonium formate separates out. 

Various specifications have been published dealing with the 
manufacture of mixed ammonium salts, mainly for use as 
fertilisers. Thus, the I1.G. (24) employ double decomposition 
in liquid ammonia in a manner somewhat similar to that 
already noted, but with the production of a mixed product. 
From sodium chloride and ammonium nitrate, ammonium 
chloride and sodium nitrate, together with some unchanged 
salts are obtained ; potassium phosphate and ammonium 
nitrate give ammonium phosphate and potassium nitrate. 
A further method preparing ammonium phosphate suitable 
for fertilisers has been described by the Société Chimique de 
la Grande Paroisse (25). In this method sodium phosphate is 
treated with ammonia, carbon dioxide, and water under 
conditions for which the original specification should be 
consulted. 

rhe preduction of a mixed fertiliser from) diammonium 
phosphate and ammonium nitrate forms the subject of a 
patent specification due to the I.G., in which is included plant 
suitable for the production of the mixed salt in the form of 
small globules, by spraying. Another patent of the same 
firm (26) covers a method for the manufacture of mixed 
ammonium and potassium nitrate by treating potassium 
carbonate with nitric acid and ammonia under special con- 
ditions 

Nitric Acid and Nitrates 

Dealing first of all with the formation of nitric acid by the 
oxidation of ammonia, considerable interest is attached— 
by reason of their success in other oxidation reactions, par- 
ticularly for the oxidation of sulphur dioxide—-to catalysts 
containing vanadium. The Selden Company and A. O. 
Jaeger (27) give examples of a number of catalysts having a 
zeolite base and containing vanadates, tungstates or chromates. 
The activities of such bodies relative to platinum, from the 
standpoint of capital cost, optimum rate of passage and yield 
of nitric oxide, are of great technical importance. Improve- 
ments in the activity of platinum itself are claimed if the 


19) THE CHEMICAL AGE, Vol XXIII, p. 332. 


20) Brit. Pat. 329,737 

21) Brit. Pat. 332,584; THe CuermicaL AGE, Vol. XXIII, 
p. 291 

22) Brit. Pat. 331,236; I.G., THE CHEMIcAL AGE, Vol. XXIII, 
p. 192 

23) Brit. Pat. 323,113 ; THE CHEMICAL AGE, Vol. XXII, p. 182. 

24) Brit. Pat. 329,641 ; THE CHEMICAL AGE, Vol. XXIII, p. 80. 

25) Brit. Pat. 332,864 ; THE CHEMICAL AGE, Vol. XXIII, p. 312. 

(26) Brit. Pat. 329,883 ; THE CHEMICAL AGE, Vol. XXIII, p. 105. 

27) Brit. Pat. 313,153. 
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surface is covered with rhodium (28). The combined catalyst 
may also be made by using platinum as the covering metal. 
For the manufacture of pure oxides of nitrogen, for transforma- 
tion into highly concentrated nitric acid, oxygen, where 
available as a by-product, possesses certain advantages over 
air, since the product is not diluted with nitrogen. In order 
to prevent explosion, a burner of special type must be used ; 
and a further design for this has been published by J. Y. Yee 
(29). The burner itself is of aluminium and water-cooled. 
It should be noted that platinum-rhodium alloys and a burner 
for utilising oxygen, in each case based on the work of investiga- 
tors other than those now cited, were mentioned in last year’s 
report. 

Another suggestion for obtaining the oxides of nitrogen in 
a concentrated form, even when air is used as the oxidising 
medium, is due to L. Bergfield (30). The gases from the 
oxidation chamber are absorbed by means of solutions of 
compounds of chromium or manganese; on heating the 
nitrogen oxides are evolved in a pure condition. 

An interesting preparation of nitrous oxide by direct 
oxidation of ammonia has been described (31). Air or oxygen, 
together with sufficient ammonia for this oxide, is passed 
over platinum at a relatively low temperature (200—-400°)}. 
The product is stated to be free from higher oxide, and is 
separated by cooling or by adsorption in silica gel. In con- 
nection with the formation of nitrogen oxides, it may be 
noticed that an explosion apparatus for the production of these 
bodies from air has been designed by H. A. Humphrey (32). 

The absorption of oxides of nitrogen form the subject of 
several patents published during the year. Thus a modifica- 
tion in tower design has been protected by the Hercules 
Powder Co. (33) ; and, according to a proposal of the I.G., the 
nitrous gases are brought, without being cooled, into contact 
with basic absorbents, nitrates and nitrites being produced 
directly in a solid form. Improvements in the concentration 
of nitric acid by enrichment with nitrogen peroxide in the 
presence of oxygen, continue to receive some attention ; 
and special variations in temperature and other conditions 
conducive to better working are described in Brit. Pat. 
321,278 (34). 

For the purification of nitric acid from traces of sulphuric 
acid, the I.G. (35) add salts of metals the nitrates of which are 
soluble but the sulphates insoluble, when a precipitate of the 
metallic sulphate is produced. Salts or oxides of magnesium, 
aluminium, iron, zinc, manganese or nickel are stated to be 
suitable. 

The conversion of potassium chloride to the nitrate forms 
the subject of several patent specifications published during 
the year. Thus, double decomposition between the above 
chloride and calcium nitrate (36) is claimed to be more complete 
if it is carried out in the presence of ammonia, the solution 
being preferably cooled to a temperature which may be as low 
as —30°. After separation of the potassium nitrate, a further 
addition of ammonia is made to precipitate CaCl,-6NHsg, 
in order to render possible a further working up of the liquor 
to obtain more potassium nitrate. P. Hofer and the Kali- 
Forschungs-Anstalt (37) mix hot solutions of potassium chloride 
and a metallic nitrate which is easily hydrolysed (e.g., alumin- 
ium). Potassium nitrate separates out on cooling, following 
which the mother liquor is evaporated, with evolution of 
hydrochloric acid until most of the chlorine has been expelled. 
Nitric acid and water are then added until the original con- 
centration of the metallic nitrate is re-attained, when the cycle 
of operations may be repeated. A further method of treating 
potassium chloride, with nitrous gases in the presence of 
alumina, is contained in Brit. Pat. 327,909 (38). 

In the preparation of potassium nitrate 


(28) I.G. Brit. Pat. 331,728; THE CHEMICAL AGE, Vol. XXIII, 
p. 234. See also Brit. Pat. 334,466 ; THE CHEMICAL AGE, Vol. XXIII 
» 413. 
Ser J. Ind. and Eng. Chem., 1929, 21, 1024. 

(30) Brit. Pat. 324,220; THE CHEMICAL AGE, Vol. XXII, p. 302. 

(31) I.G. Brit. Pat. 325,475; THE CHEMIcAL AGE, Vol. XXII, 
p. 395. 

(32) Brit. Pat. 330,273 ; THE CHEMICAL AGE, Vol. XXIII, p. 124 


from nitric 


(33) Brit. Pat. 329,427; THe CuHEemicar AGE, Vol. XXIII, p. 86. 
(34) THE CHEMICAL AGE, Vol. XXII, p. 57. 

(35) Brit. Pat. 328,150; THE CHEMICAL AGE, Vol. XXII, p. 612 
(36) Brit. Pat. 328,272; THE CHEMICAL AGE, Vol XXII, p. 612. 


(37) Brit. Pat. 332,359; THE CHEMICAL AGE, Vol. XXIII, p. 259. 
(38) O. Kawelitz and The Kali-Forschungs-Anstalt, THE CHEM- 
IcAL AGE, Vol. XNII, p. 581. 


acid and potassium chloride, nitrosyl chloride is evolved. 
This, according to two further patents of the Kali-Forschungs- 
Anstalt, is absorbed either by hot quicklime—by which means 
calcium chloride is formed and oxides of nitrogen recovered— 
or by passage over silica gel (39). 

Another patent dealing with nitrates, but of a completely 
different type, is due to G. H. Gleason (40), according to which 
crude sodium nitrate is raised to a temperature just above 
its melting point. Most of the impurities remain solid and do 
not dissolve in the molten nitrate, which may be sprayed in 
the form of globules of suitable size. 

Other Nitrogen Compounds 

The principal bodies which fall in this group are hydrocyanic 
acid, calcium cyanamide and urea. The Imperial Chemical 
Industries, Ltd. and others describe two methods of prepara- 
tion of hydrocyanic acid from hydrocarbons According to 
one process, methane or ethane is passed, with more than one 
molecule of ammonia for each carbon atom present, through 
unpacked tubes of refractory material, heated to about 
1,150°C. (41). In place of ammonia, nitrogen may be used (42), 
the mixture of hydrocarbon and nitrogen, preferably originally 
containing a little free oxygen, being heated to a temperature 
above 800° C, and subjected to the action of an electric arc. 
A process, due to the 1.G., for the preparation of nitriles may 
also be noted. A mixture of acetylene and amines (43) is 
passed over heated compounds of zinc, vanadium, aluminium, 
or certain other elements (see also Brit. Pat. 259,276; THE 
CHEMICAL AGE, Vol. 19, p. 369). 

Various special methods of obtaining calcium cyanamide 
from calcium carbonate and ammonia have been described. 
Thus, J. Raitzyne (44) passes ammonia over calcium carbonate, 
containing a small percentage of iron, at 600—800 further, 
the I.G. (45) maintain the partial pressure of carbon dioxide, 
and of any water vapour present, at as low a value as possible 
during the reaction with nitrogen. For other suggested 
conditions, reference is made to Brit. Pat. 326,117 (46). A 
process and plant for the continuous production of calcium 
cyanamide from calcium carbide and nitrogen in a shaft 
furnace is due to H. Wittek (47). Calcium carbide is charged 
into the centre portion of the furnace, and the cyanamide 
withdrawn continuously from the end. 

Finally, mixtures of urea and other bodies as fertilisers 
are dealt with by the I.G. in several specifications (48) ; and 
Krase, Gaddy and Clark (49) have contributed an interesting 
description of a direct process for the production of urea from 
liquid ammonia and liquid carbon dixoide by treatment in a 
lead-lined autoclave at 150° C. 

It will be seen from the above summary that the volume 
of work on nitrogen compounds is at least as great as in the 
preceding year. Its nature has, particularly with the stabilisa- 
tion of the synthetic ammonia industry, necessarily undergone 
modifications compared with the fields of work which were of 
topical interest, for instance, ten years ago. Little or nothing 
new is heard of the alternative methods of nitrogen fixation 
which were then being investigated or actually in operation 
the Bucher process for the manufacture of cyanides, the 
production of nitrides of aluminium and other elements by 
high-temperature methods, and the are process for oxides of 
nitrogen. The trend in industrial processes, not only in the 
nitrogen industry but also generally, is undoubtedly away 
from high-temperature reactions, wherever such a course is 
possible, in most cases on account of the excessive wear and 
tear of plant. The large-scale application of high pressures, 
on the other hand, is proving unexpectedly easy, economical 
and etfective ; and, as has been outlined above, attention is 
now being paid more and more to the possibility of carrying 
out double decompositions and other reactions in solvents 
other than water. This last trend is one which may be watched 
with considerable interest. 


(39) Brit. Pat. 327,047, THE CHEMICAL AGE, Vol. XXII, p 
(40) Brit. Pat. ; 
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Colour Users and the Dyestuffs Situation 


Review of an Anxious Year 


The attitude of the colour users on the Dyestuffs situation is, of course, 
the position is discussed, especially from the colour users 


HE past year has been a time of great activity and critical 
importance for the Colour Users’ Association. Consideration 
of the attitude to be adopted by the Association in relation to 
the expiration of the Dyestuffs Act and the question of the 
importation of foreign dyestuffs has to a large extent occupied 
the time and attention of the Council throughout the last 
twelve months. 
The Council’s Memorandum 

\ memorandum was prepared by the Council on the opera 
tion of the Dyestufis Act and its effect on the colour-using 
industries. This memorandum has since been published, and 
gives in detail the colour users’ point of view, together with 
some valuable data in the way of statistics and tables. The 
conclusions of the Association as set out in the memorandum 
are as follows 

1. In the opinion of the Colour Users’ Association, the dye 
making industry of Great Britain, under the protection of the 
Dyestutis Act, has made remarkable progress, and may now 
be termed a virile industry. It has also to be borne in mind 
that the two principal manufacturing concerns which supply 
the major portion of the country’s needs are in the strong 
position of being allied to combinations of great finanlcia 
and of international renown. The Dyestuffs Act, 
therefore, has achieved its purpose in assisting to establish 
the industry in Great Britain. 

2. The colour users of Great Britain have loyally honoured 
their pledge to assist in the establishment and development 
of the dye-making industry a) by acquiescing in high prices 
for dyestuffs, prices very much in excess of world prices and 
of the general price level of commodities ; (b) by co-operation 
with the makers in technical matters ; and (c) by assisting the 
Licensing Committee to render the operation of the Dyestuffs 
\ct practic able 

3. The burden of establishing the industry has not been 
equitably shared In the early stages, when the makers were 
called upon to lower their prices, they did so, it is understood, 
at considerable sacrifice \t that period the Government had 
an opportunity of contributing their quota toward the 
establishment, instead of which colour users were called upon 
to bear still higher burdens in the price of Reparation dyestuffs 
sold at rates much in excess of the general world levels, and 
which resulted in considerable profits toH.M. Treasury. The 
Colour \ssociation have on several drawn 
the attention of the Government to this unsatisfactory state 
ol affairs 

4. The dyemaking industry of Great Britain, whilst it is 
well established, does not yet provide for the full need of the 
colour using industries, and users are dependent upon foreign 
suppliers for special colours and novelties. It would be a 
serious blow to British users were the flow of these products to 
be impaired in any way 

5. The question may arise as to whether British production 
of dyestuffs would be imperilled after.the expiry of the Act on 
account of a definite attack by foreign producers to regain the 
British market, but in the considered opinion of the Colour 
Users’ Association such a contingency is remote, because of 
the importance and strength of the leading British manu- 
facturers, nor is the serious position of 1914 likely to be 
repeated many new supply have been 
established throughout the world 

6. The Government pledge to assist in establishing the 
dyestuffs industry in Great Britain because of national 
security is an important aspect, and cannot be overlooked. 
Should any further assistance be necessary, surely it is a 
matter for which national provision should be made, and the 
cost should no longer fall upon the colour using industries 

\t the annual meeting of the Association on July 15, 1930, 
the Chairman (Sir Henry Sutchitie Smith) put forward, inde 
pendently, the suggestion that if it was agreed between the 
interested parties that a further limited period of protection 
this protection should be afforded only to 
which the British makers have definitely 


resources 


Users occasions 


because sources of 


Was necessary, 


those dyestuffs of 


one of the main factors, and in the following article 
point of vier 


established the manufacture in this country, down to the end ot 
the existing Act. This list of colours to be scheduled as the 
protected or safeguarded list, and to include only those 


colours which, by agreement with the users, it has been 
established, are definitely equivalent to the best products 
made abroad, and that all other dyestuffs, both new and 


improvements on existing types, should be allowed tree entry 


British Colour Council 

Reference was made in the last review to the interest taken 
by the Association in the formation of the British Colour 
Council. This body has been definitely established as a 
limited company. Several prominent members of the Associa 
tion are connected with the British Colour Council, and it is 
hoped that this close co-operation will result in mutual benefit 
to the members of both bodies. 

\s reported last year the Association 
obtaining the exemption of oxalic acid from duty under the 
Safeguarding of Industries Act to the end of December, 1930, 
and this exemption aas again been renewed for a further period 
expiring on December 31, 1931. The procedure adopted 
with regard to this product and similar cases seems to call 
for revision There seems no reason why a product not made 
in this country should be included in the list of safeguarded 
articles. The effect of this procedure is that the onus of 
obtaining exemption is placed upon the consumer, whereas It 
would surely be more equitable to delete the product from the 
schedule and leave it open for any prospective British maker 
to apply for its inclusion if and when production was established 
in this country 


was successful in 


Foreign Chemical Prices 
The Association has continued to issue to its members a 
quarterly bulletin of chemical prices ruling abroad in com 
parison with those obtaining in this country. This Bulletin 
has been enlarged, and is of considerable value to members 
In this connection, it should be noted that the Association 
has been responsible for a great deal of valuable work in the 
preparation of statistics useful to the industry— without which 
information it would be impossible to assess the progress of 
the dyestuffs industry or to ascertain its position in relation 
to its foreign competitors. The preparation of the colour 
users’ case for the Report on the Dyestuffs Act issued by the 
Dyestuffs Industry Development Committtee, and also the 
\ssociation’s memorandum on the Act, entailed an 
enormous amount of labour on the part of the committees 
concerned, involving detailed consideration of the whole 
range and production of British dyestuffs, the collation of 
statistics and data from every available source, and comparison 
of the dyestuffs position in various countries. The value of 
information of this kind can hardly be over-estimated. 


own 


Administration of the Act 

It may, perhaps, be of interest at this juncture to review 
briefly the work of the Association since the Dyestufts (Import 
Regulation) Act came into force in January, 1921. ‘There 
can be no denying the fact that the Association has been of 
considerable assistance to colour users during this period. 
Particularly is this true with regard to the operation of the 
licensing regulations It was through the instrumentality 
of the Association that the Factor Ratio was established as 
a means of dealing with applications to import dyestutis on 
price grounds. In September, 1922, a factor of three times 
pre-war level was adopted as a basis, and since then the factor 
has been reduced by progressive stages to the present one of 
1-75. This result achieved largely through the 
initiative of the which taken an energetic 
part in the negotiations with the makers, and has undoubtedly 
been of inestimable benefit to colour users, the reduction of 
the factor representing very considerable savings in colour 
costs. 

The work done by the Association’s representatives on the 
Dyestuffs Advisory Licensing Committee and the Dyestutts 
Industry Development Committee has been of great import- 
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ance, and through these Committees the members have been 
able to put their views before the Government. 

No review of the work of the Association would be complete 
without reference to the services rendered by the Joint 
Technical Committee, which consists of representatives of 
makers and users. This Committee has done excellent work 
in the preparation of graded lists of colours, which have been 
of great assistance in enabling the Licensing Committee to 
deal with applications in a systematic and regular manner. 

When the Safeguarding of Industries Act was placed on the 
Statute Book in 1921, valuable work was done by the Associa 
tion’s Vigilance Committee in negotiations with the Govern- 
ment by means of which the position was clarified and con- 


cessions obtained by the deletion of certain chemicals from the 
lists—thereby saving colour users many thousands of pounds. 

It is hardly necessary to refer to the assistance rendered by 
the Association to the Government in the requisitioning of 


- dyestufts from Germany under the Reparation Treaty, and the 


Association remained in close touch with the 
until the expiry of the Reparation arrangements. 

This brief summary of the Association's achievements, which 
does not by any means include all the activities of the Associa 
tion, is ample proof of the success of united action in a common 
interest, and is indicative cf the abundant scope for the 
energies of the Association in safeguarding the interests of 
colour users. | 


Government 





Recent Progress in the Gas Industry 
By Sir D. Milne-Watson, LL.D., D.L. 


(Governor of the Gas Light and Coke Co.) 


Siy D 


Milne-Watson summarises, in the following a¥ticle, the main problems that engage the attention of the gas industry, and 


indicates especially the importance of markets for coal tar products, the home production of motor spirit, 
and the possibilities that appear to lie in the Bergius process 


Ir is evident that during the last few decades the average 
amount of coal used in a normal household has undergone a 
definite decrease owing mainly to the more widespread use 
of gas cookers, fires and other appliances. This state of 
affairs is, of course, very acceptable to the gas industry, but 
it is also of great importance to the populations of all our 
large towns because of the influence it has upon the elimination 
of smoke from our atmosphere. At the same time, it must be 
realised that in many urban districts there has been a great 
increase in the concentration of population, with the result 
that notwithstanding the increased usage of gas, there has been 
no decrease in the consumption of raw coal for domestic 
purposes 


Eliminating Smoke 


It is probable that the next big contribution of the gas 
industry towards the elimination of smoke from our cities will 
be the more general substitution of solid smokeless coke for 
coal. Much has been written about low temperature carboni- 
sation, and attempts are still being made to produce low 
temperature fuels on a profitable scale. Whatever may be 
the ultimate result of all this work, it is clear at any rate 
that it has focussed more attention upon the possibilities of 
using high temperature coke for domestic purposes. 

During the last year or two several types of grate have been 
introduced which may be suitably installed in any domestic 
apartment, and, particularly having regard to the fact that 
some of these grates are equipped with means for igniting the 
coke fire by means of gas, it is obviously a matter of great 
interest to the gas industry to see that these fires are supplied 
with a suitable quality of coke. 

It may also be noted that the elimination of the coal con- 
suming kitchen range, and its substitution by the boiler, fired 
with graded coke, is also proceeding steadily, and it is antici- 
pated that this type of appliance will become still more popular 
when more experience is gained relative to the exact size of 
coke which should be used with each pattern of apparatus. 

These advances in the use of coke for domestic purposes all 
indicate the desirability of a very close study of the choice of 
coal used for carbonisation. The gas industry is watching the 
coal survey work of the Department of Scientific and Industrial 
Research in the different seams and mining areas of the United 
KXingdom with much interest. The information collected from 
these surveys must be valuable in enabling the various con 
sumers of coal to decide which coals are most suited to their 
purpose. This is a matter of national interest since it should 
result generally in increased industrial efficiency and economy. 
For the gas industry it may mean that the field of suitable coals 
will be widened. ‘ 

The Blending Problem 

Considerations regarding the purchase of coal on the one 
hand, and the desired properties of the coke product on the 
other, lead one continually to study the possibilities of blending 
different before carbonisation. This process, possibly 
combined with the process of briquetting the blend, still 
presents great attractions to the carbonising industries. 


coals 


Hitherto it has made slow progress in the gas industry owing 
to the difficulty of adapting existing coal handling and coal 
storage plants. It is, however, certain that still more atten- 
tion should be given to the design of these plants in order that 
advantage may be taken of the improvements which may be 
effected not only in the quality of the resultant coke but also 
in the economics of the carbonising process itself. 

The question of the supply of gas over large areas by means of 
a network of mains linking up a number of gasworks and coke 
ovens has been the subject of much discussion in the last year 
or two, and, as is well known, it led to the appointment of a 
departmental committee. The report of this committee, 
published this year, expresses the opinion that such a network 
is both practicable and desirable in such highly industrial areas 
as South Yorkshire. The report also expresses the view that 
if an expanding market for gas is to be found, the charges for 
gas for industrial operations should be based not only on the 
commodity value of the gas but also on the service given, and, 
if possible, the load factor. It is probable that during the 
coming year attempts will be made to give legislative eftect 
to some of the Committee’s recommendations 

The declining revenue from by-products is still a matter of 
concern to the industry. I referred to the subject of ammonia 
recovery in these pages last year, and it still appears that the 
most useful work which can be taken in hand immediately 
in most gasworks consists in improvements in gas condensa- 
tion and gas washing conditions. No new process of striking 
novelty has appeared which leads the industry to look to it for 
any immediate commercial solution of its ammonia problem 

The Market for Tar Products 

The principal market at the present time in this country 
for tar products is for road making purposes, and in this con- 
nection it may be noted that revised specifications for this 
product have been issued. The increase in the amount and 
weight of traffic on the roads demands a more tar 
than was formerly used the production of 
suitable tars has been made in several directions, particularly 
with regard to the blending of different tars which alone would 
not comply with the required specification. 

There is evidence of a considerable revival of interest in the 
use of coai tar oils in internal combustion engines ot the Diese] 
type. Before the war such oils were used in Germany to the 
exclusion of petroleum oils, and during the war they were used 
to a considerable extent in this country, but the petroleum oils 
have now made considerable inroads into this market. The 
manufacturers and users of large Diesel engines realise, how 
ever, that it is in their own interests to secure a supply of fuel 
produced from our national raw material-coal. 

The problem of the home production of motor spirit is one 
of primary importance, as may be demonstrated by reference 
to the fact that each year we import about 810 million gallons, 
whilst only some 30 or 40 million gallons of benzol are produced 
in this country. While the carbonising industries might pay 
more attention to the efficiency of benzol recovery with appre- 
ciable advantage to themselves, it should be realised that with 
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the existing carbonising processes we can hope to produce only 
a small proportion of the total amount of motor spirit con- 
sumed in this country. Ifthe whole of the gas produced in the 
United Kingdom was treated for the recovery of benzol the 
increased production would amount to about 80 million gallons 
per annum Chis would still leave about 730 million gallons of 
motor spirit which it would be necessary to import 
Conversion of Heavy Oils 

The technical literature of the past year shows that re- 
markable advances are being made in the conversion of heavy 
oils, including coal tar oils of high boiling point, into motor 
spirit by the action of hydrogen at high pressure in the presence 
of suitable catalysts. We may suppose that by such a process 
it would be possible to produce an extra three gallons of motor 
spirit per ton of coal from the tar produced during the carboni- 
sation of coal in the established high temperature processes 
of to-day. If, however, the whole of the present production 
of tar were treated in this way, the additional amount of spirit 
pre ndduced would only be ot the order of r1o0 million gallons 
per annum \gain, this is a quantity of no small importance 
to the carbonising and tar distillation industries, but if, as a 
nation, we produce this, we are still faced with the necessity 
of importing about 620 million gallons of motor spirit 

rhe total amount of coal carbonised is of course governed 
by the demand for the primary products, gas or coke. Any 
proposal to increase the supply of home produced oil by the 
carbonisation of extra coal, even if coupled with the hydro- 
genation of the tar produced, would create difficulties, at least 
temporarily, in connection with the disposal of the coke and 
Ras produced 


Production of motor spirit in such quantities as are required 
can only be secured by some other process of coal treatment. 


The Bergius Process 

The Bergius process for the production of oils from coal 
by the action upon it of hydrogen under pressure yields much 
larger amounts of oils than any other method of coal treatment 
By this process it is possible, if the oil produced is distilled 
and the residue again hydrogenated, to produce yields of 
motor spirit from English coals of the order of fifty gallons per 
ton. 

In addition to the reduction of imports of motor spirit, 
any such process would be decidedly beneficial to the coal 
mining industry by reason of the extra coal which would be 
required. It is calculated that the extra coal which would 
be necessary to produce the balance of 620 million gallons ot 
motor spirit by berginisation, and the coal required for the 
production of the necessary hydrogen, would amount to some 
20 million tons per annum, which represents over 50 per cent. of 
the total coal carbonised in the United Kingdom for gas manu 
facture and metallurgical coke. Such an increased output 
must have a decided influence on the economics of the coal- 
mining industry and on the unemployment problem. The 
financial soundness of the coal hydrogenation process cannot 
be ascertained with any reasonable degree of accuracy at 
present, as no figures are available for the costing of such a 
process working continuously on the large scale, but it is 
certainly a development which should not be neglected and 
possibly one which might be expedited if means could be 
found for stabilising the selling price of motor spirit derived 
from coal. 





Conditions in the Heavy Chemical Industry in 1930 
By P. Parrish, A.I.C., M.I.Chem.E., M.I.Gas.E. 


Wy. Parrish ho is vecognised as one of the highest technical authorities in certain branches of chemical production, once more 
veviex's the general conditions in the heavv chemical industry, dealing especially with problems affecting by-product 
and synthetic ammonia, sulphuric acid, and by-products of coal carbonisation in general. 


No review of the conditions in the heavy chemical industry 
in 1930 can be made without immediate reference to the 
problem of trade depression and unemployment throughout 
the world—a matter uppermost in all minds. 

How far this is due to over-production or the instability 
of gold as a standard of value remains to be seen. But the 
grave warning of Lord d’Abernon cannot lightly be ignored. 
When, on the one hand, there is a vast volume of production, 
and, on the other, millions of men insufficiently supplied with 
the requirements of life, such as food and clothing, Lord 
d’Abernon’s conclusion that failure proceeds from inadequate 
facilities of circulation and exchange rather than from exces- 
sive ability to produce, cannot well be resisted. 


Synthetic Ammonia Industry 

Fertilisers, partic ularly nitrogenous fertilisers, have not 
escaped the world-wide depression of markets and prices. 
It was remarked last vear that the danger with the synthetic 
ammonia industry, regarding it in its widest sense, was that 
productive capacity was likely to outrun purchasing power, 
with a possible resort to keen-cut competition, and that 
savings in production may well be lost in expensive pro- 
paganda 

\part from productive capacity, as foreshadowed, having 
exceeded purchasing power, there has been a universal agri- 
cultural crisis, which has rendered the situation more difficult 
and perplexing. 

\n agreement between European producers of synthetic 
ammonia and Chilean nitrate interests, reached in Paris, 
provides for the regulation of prices, production, and allocation 
of markets between different countries. Each producer is to 
retain his home market, and export trade will be governed 
by quotas. France is the only country outside the agreement. 
The anti-trust laws prevent the United States from being a 
party to the arrangement. It is not improbable, however, 
that she will restrict her production. The output restrictive 
scheme will affect a certain number of works; it may even 
result temporarily in the cessation of operation at certain 
factories. The compensation fund of three million pounds, 
constituted by contributions of three-quarters of a million 


from the Chilean producers (Cosana), and the remaining two 
and a quarter millions from the synthetic ammonia producers, 
has been established. 

The Chilean nitrate industry appears to have emerged with 
improved prospects. She is expected to observe a price level, 
but otherwise there is no restriction of production. A wider 
application of the Guggenheim process, and the general 
rationalisation of this industry cannot prove other than 
advantageous. 

The synthetic ammonia industry is bound to feel the effects 
of restriction, and will naturally discourage present and 
prospective competition. It is felt that this has been pursued 
in some cases in a rather disingenuous way. 

Colonel G. P. Pollitt, of I.C.1., presented an interesting 
paper to the Second World Power Conference, concerning the 
synthetic ammonia industry. It is a contribution replete 
with interesting facts and figures, which may be regarded 
in many respects as authoritative. Where comparisons with 
other producers are instituted, it is less convincing. Indeed, 
certain figures have been challenged, particularly the sugges- 
tion that hydrogen from coke oven gas cannot compete 
successfully with that from water gas. Careful consideration 
of the facts reveals a balance in favour of coke oven hydrogen. 

It is well, in a review of this character, to give the original 
and revised figures, the latter of which are generally accepted. 
(1) CoLONEL Po.titt’s FiGURES, BASED ON ONE TON OF NITROGEN 


Original figures Revised figures 


Cyanamide process ........ 12°72 tons coal 12-72 tons 
equivalent 
Bosch synthesis ........... 7:27. do 7:27 tons 
Synthesis using coke oven 
gas hydrogen ........... 0.27 do 3°45 tons 


(2) COLONEL PoLtirt’s FIGURES OF CAPITAL COosTS 
{ per metric ton year of ammonia 


Source of hydrogen Plant Buildings Total 
ECRBONGURE = 55 oo oS an vines > 4o'8 5:2 46°0 
RNR oe Saginy wold nie seats 30°5 4°0 35°! 
| a er 29°0 4:0 33:0 


N.B.—The coke oven gas figure needs to be amended to {15-2 
per metric ton /year of ammonia, all included 
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3) COLONEL Po.Luitr’s FIGURES OF WORKING Cost OF MANU- 


FACTURE OF ONE MetRIC TON OF AMMONIA, IN THE FORM OF 25 
PER CENT. LIQUOR 
Cost of ammonia 
Source of hydrogen £ per metric ton 

electrolysis, (a4) H.T., A.C., at o-05d. per kwh 7:0 
(b) do o-1tod do 9°3 
(c) do o-15d do 11-7 
i RNR Ed Sir cities in Slee ea eee ee gO 
J 2 a er er reer ren rrr 7:2 


N.B. ~The coke oven gas figure needs to be amended to {6-0 
per metric ton of ammonia/vear 

The Mont Cenis process, working at lower pressures and 
temperatures, has established itself in Holland, Germany, 
France, America and other countries. It is a process that has 
caused some concern to the I.G., who earlier in the year 
purchased the original Mont Cenis factory. A general view 
of the Mont Cenis plant, and of the sulphate stores, is given 
in Figs. 1 and 2. 

From statements which have been made, it is felt that 
the capital cost of the Billingham synthetic ammonia plant is 
high when contrasted with German ammonia synthesis plants 
using hydrogen from coke oven gas. 

Speculation has been rife concerning the cost of manu- 
facturing ammonium sulphate (25:5 per cent. NH.) per ton, 
net naked in the stores, on the basis of Colonel Pollitt’s figures 
of capital cost, and works cost of manufacturing ammonia, 
etc., by the anhydrite process. A figure of £5 5s. per ton is 
suggested as covering all manufacturing charges, supervision, 
depreciation at 7} per cent., rates, insurance, and establish- 
ment charges. With the present selling price of ammonium 
sulphate this leaves a satisfactory margin. It must not, 
however, be overlooked that the output restrictive scheme 
already referred to imposes a heavy penalty in the shape of 
inactive capital charges, (excluded from the foregoing cost 
per ton figure), variously estimated at from {2 to f4 per 
ton of sulphate, according to the location of the works. 

The number of the new catalysts and methods of prepara- 
tion and activation is fast diminishing. Some attention is 
being given to the more economic release of ammonia from 
solutions of 25 per cent. ammonia. The Fauser process 
appears to be gaining in popularity. Plants of a daily capacity 
of 215 metric tons are now operating, and six additional plants 
are being built, of 640 metric tons capacity, bringing the 
total daily capacity to 855 tons of ammonia. The situation 
to many appears paradoxical. There are output restrictive 
schemes on the one hand, obviously imperative, and yet 


continued erection of synthetic ammonia plants on the other, 


Scientific Utilisation of Coal 
Reference to the patent literature of the year reveals that 
the hydrogenation of coal, the distillation and cracking of 
coal oil and low temperature tars, still continue to receive 
attention. Pending some successful development on a com- 
mercial basis, the economics of low temperature carbonisation 
must remain uncertain. 


Sir David Milne-Watson has indicated that it is probable 
that the smokeless fuel of the future will be manufactured 
from selected, prepared and blended coals by high temperature 
processes. Sir David further declares that “the proper 
organisation of the carbonising industries can produce 12 per 
cent. of the motor spirit and 25 per cent. of other imported 
oils.”’ 

A fundamental study of the products obtained on oxidising 
coal itself, or the residue remaining after extraction with 
benzene under pressure, has revealed that these are largely a 
mixture of benzene and carboxylic acids. The significance 
of the discovery must be considered in relation to the large 
proportion of benzenoid compounds in the form of phenols 
and in particular cresols produced on carbonising coal at low 
temperatures. The high proportion of phenols reduces the 
value of the distillates produced, and creates problems for 
economic utilisation that still await solution. 

Professor Bone’s study shows that brown coals, lignites, 
semi-bituminous, coking and non-coking, and some bituminous 
coals, practically all give the same yields of organic acids on 
oxidation. The raw material of coal must have been collected 
apart from oxygen under water. It is suggested that coal is 
no mere residue, but a synthetic re-wrought material similar 
to synthetic bakelite, in which phenol and its homologues are 
condensed with formaldehyde and with amino bodies. This is 
an amplification of Mr. E. V. Evans’s previously expressed 
description that coal was a dried jelly—a colloidal body in a 
dried state, which may be re-dispersed when treated with 
suitable agents under appropriate conditions 

Our conception of coal is rapidly widening, and further 
fundamental studies cannot but prove helpful to all concerned, 


Sulphuric Acid 

The demand for lower prices for this mineral acid cannot be 
disregarded. The successive yearly reduction in the price of 
ammonium sulphate, and the lower prices realised for calcium 
superphosphate must at least cause manufacturers to think. 
On the other hand, with the present low percentage production 
at sulphuric acid works (of the order of 60 per cent.), is the 
stimulus such as to overcome the natural inertia? Yet sul- 
phuric acid manufacturers must not be oblivious to the trend 
of events. When gasworks and coke ovens are seriously 
advised to use ammoniacal liquor for the quenching of coke 
(in other words, to destroy it rather than utilise it more 
efficiently and more rationally), this country’s annual demand 
for acid from the source in question is at once menaced to the 
tune of 450,000 tons. 

In other directions proposals are being made which cannot 
but affect the demand for sulphuric acid. 

It was remarked last year that the equipment and operation 
of mechanical pyrites burners can be improved considerably 
by the adoption of infinitely variable gears, by securing 
increased flexibility by using air for cooling, and by providing 
cooling arms in addition to rabble arms in the hottest beds 
Results of the operation of mechanical burners equipped in 
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Fic. 2 SULPHATE STORE WITH COLLECTING AND BAGGING 
EQUIPMENT. 
the foregoing way should soon be available. Attempts to 


secure simultaneous combustion and sintering of certain 
sulphur-containing ores are proceeding in modified forms of 
sintering plant 
Further attention has been given to the vanadium type of 
catalysts, but there is still an appreciable difference in the 
capital cost of a contact plant and a chamber plant of modern 
tvpe, the advantage being in favour of the latter 
~ The Gaillard-Parrish system of sulphuric acid manufacture 
continues to extend. Fig. 3 shows the construction of a 
typical chamber. There is more in the liquid phase system 
than has hitherto been supposed. Apart from the removal of 
19 to 20 per cent. of the heat entering and generated in the 
chambers, liquid phase working possesses marked advantages, 
and the space-time factor materially. The surface 
temperature of the lead of the producing chambers need not 
ed top portion) and 45° C. (bottom portion), and 


reduces 


exceed 30 Cc . 
the temperatures within such chambers range from 62° to 
56°C What this means in the shape of longer life of the lead 
can best be appraised by those who are working the old type 
of chamber plant, at 12 to 14 cubic feet of chamber space pet 
with temperatures in the leading chambers 
to 80° C 


Ib. of sulphur, 
ranging trom 

\ marked nitrate of can be eftected by 
the Gay with acid of d 1°76—1-79 
The trouble incidental to the use of acid of this strength may 
be overcome by cooling and drying the gases before entering 
the tower. It is suggested that the second Gay Lussac should 
be used for this purpose. When it is known that Glover acid 
can be produced at the strength indicated by a modified 
arrangement of inlet to the tower, the desirability of operating 
in this way seems evident 

Increasing attention is being devoted to the recovery of 
sulphur from pyrites by heat, and equally to the treatment of 
sulphur dioxide in smelter and roaster gases, for the recovery 
of this element. In such process (B.P. 328,029), the 
General Chemical Co., of America, propose to pass gases 
containing sulphur dioxide through.a bed of hot carbonaceous 
material, whereby sulphur, carbon oxysulphide and hydrogen 
sulphide are formed The gases are then cooled to 120°, to 
effect deposition of the sulphur, and the residual 
together with more sulphur dioxide, are passed over a catalvst, 
for example bauxite, or activated carbon, heated to 200-300 
to effect complete conversion of the sulphur compounds to 
free sulphur 


105 


economy of soda 


feeding Lussac towers 


one 


gases, 


By-Product Ammonia 

With successive yearly reductions in the selling price of 
ammonium sulphate, naturally, the situation here is acute. 
The Ammonia Sub-Committee of the Institution of 
Engineers recently completed its survey of the past twelve 
months’ work, and a reasoned summary of the position was 
prepared by two of its members, Dr. E. W. Smith and Mr. 
H. Hollings, M.S« 

It is suggested that gasworks improvements in condensation 
and distillation the lines already indicated 
represent the most useful work that may be taken in hand at 
that consideration should be given to the organisation 


Gas 


conditions along 


once 


of district co-operative schemes for the treatment of 
centrated gas liquor, and equally, to the possibility of making 
the gas industry self-supporting in respect of sulphuric acid 

The writer has made similar suggestions in his annual 
reviews during the last four or five years. Some resolute and 
determined action, on sound and approved lines, is now 
essential Due regard must be given to the strategic points 
at which such centrally-situated works should be erected. 

lhe use of anhydrite in the manufacture of ammonium 
sulphate, so as to place such centrally-situated works, operat- 
ing co-operative schemes, on a competitive basis with syn 
thetic works, has been studied, and a contribution is published 
as part of the third report of the Ammonia Sub-Committee. 
In the report in question it is pointed out that a concentration 
of ammonium sulphate up to 40 per cent. is attainable. It 
should be noted, however, that evaporation can be 
obviated if one works on lines which were already known, but 
which have since been patented by O. Piette (B.P. 327,488 
Essentially, what is provided for is this : Ammonium sulphate 
is precipitated from a cold saturated solution by ammonia. 
The mother liquor resulting is pumped to a still, and some of 
the ammonia is released by the application of steam. The 
cooled liquor is treated successively with carbon dioxide and 
ground anhydrite, or precipitated calcium sulphate. After 
filtration, the ammonium sulphate is returned to the saturator 
for further precipitation. 

rhis cycle of operations is continued, and precipitation of 
ammonium sulphate is effected in the saturator without the 
use of steam for evaporation. The only steam employed is 
that required for releasing the excess ammonia from the 
ammoniacal mother liquor. Advantageous as this method 
of working undoubtedly is, it is doubted whether a satisfactory 
elongated crystal can be obtained. Other provisions and 
equipment are called for if this process is to produce ammonium 
sulphate that can compete successfully with the best products 
on the market 

\ttention has been given to the design and operation of 
concentrated gas liquor plants, now possible to 
operate these without labour, by adopting a series of special 
sensitive temperature and pressure regulators, placed at four 
cardinal points 


con- 


costs 


and it is 
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hus the gas industry is cheapening in a sensible way the 
cost of production of concentrated gas liquor—-a product 
approaching the synthetic one, but containing sulphides of 
ammonium, which in some respects are an advantage: in 
addition, reasonably pure sulphur can easily be recovered by 
special means 

The production of ammonium bicarbonate direct from gas 
has been receiving attention during the last twelve to eighteen 
months, and there may be further developments in this 
connection. Known methods can be applied for reducing the 
volatility of this product to a minimum. 

Alkali 

Works in this country removed from brine wells are now 
clectrolysing solutions of common salt, and are producing 
caustic soda, and liquid chlorine, and utilising the hydrogen 
released to advantage Cheap power plays an important roéle 
in connection with any such development. 

fhe ammonia-soda process still runs hand-in-hand with the 
electrolytic method, the limitation in the application of the 
latter on a large scale being the inability to find a suitable 
market for the disposal of chlorine ; 

\ modification of the Solvay process, which works throygh- 
out with solutions saturated with respect to ammonium 
chloride, has been noted during the year. Ammonium 
icarbonate is added to a solution containing 20°, of sodium 
nitrate, and saturated with sodium and ammonium chlorides. 
The resulting sodium bicarbonate is filtered off, and sodium 
chloride added to the warm filtrate. This is then cooled to 
separate ammonium chloride. | works-scale experimental 
plant is described, in which the ammonium bicarbonate used 
is prepared from coke oven sources. The sodium bicarbonate 
produced is calcined and converted into caustic soda. If there 
were an agricultural demand for ammonium chloride, this 
method might well be a menace to established alkali works. 

The production of hypochlorites in new forms has aroused 
considerable interest. Concentration is attained in one case 
to the extent of 38-40°,, of available chlorine, free from pungent 
smell, and in the other case containing 65-75%, calcium hypo 
chlorite. Many industrial applications can be found for such 
products. 

Phosphoric Acid and Associated Products 

Considerable advance has been made in the technique of 
phosphoric acid production, largely directed to the formation 
of hemi-hydrate crystals, which are permitted to deposit on 
old crystals. The hemi-hydrate, under ordinary circumstances, 
would be very fine, but by depositing it on crystals which have 
already formed, a coarse-grained product, which admits of 
rapid filtration, is obtained 

Improved methods have also been introduced for the attain 
ment of higher concentrations of phosphoric acid than hitherto 
Dependent on the strength of the sulphuric acid, it is possible 
to obtain phosphoric acid containing 32 per cent. P,O;. 
Plant of the submerged conibustion type has been developed 
for the evaporation of phosphoric acid this vear, and promises 
to solve many of the difficulties which technicians have 
hitherto had to face. 


Many works producing phosphoric acid are taking advantage 
of the calcium sulphate precipitate for the manufacture of 
ammonium sulphate via ammonium carbonate, and are also 
treating the calcium carbonate sludge with nitric acid, in the 
manufacture of calcium nitrate. The evaporation of this 
product, no less than its subsequent solidification, after con 
centration to 80 per cent. Ca(NOs)9, has been the subject of 
several patents, all directed to overcoming this difficulty 

Improvements have been introduced in the manufacture 
of nitric acid by the Ostwald process. Many use a mixture 
of. air and oxygen, and recover the oxides of nitrogen in 
water in suitable towers, using a final wash with sodium 
carbonate. 

Fauser has introduced a method of bubbling the oxides 
of nitrogen emerging from the conversion chamber through 
water contained in a series of boilers arranged in cascade 
form. This method absorbs power, but otherwise has much to 
commend it. A new works at a coke ovens in France is being 
erected for the treatment of phosphate rock with nitric acid, 
in the production of a mixture of calcium nitrate and mono 
calcium phosphate. At this works it is proposed to use 
oxygen exclusively with the ammonia in the Ostwald tvpe of 
converter, for the production of nitric acid, which, being in 
concentrated form, is passed to a compression pump, and the 
nitric acid is liquefied in this way. The progress of operations 
at this works will be watched with interest by all technicians 
interested in fertilisers. ; 


Superphosphate Industry 

This industry has been under a cloud during the last twelve 
months. When there is an agricultural depression there is 
bound to be a reflex action, and the superphosphate manu- 
facturers invariably suffer. They are still as firmly convinced 
as ever that concentrated chemical fertilisers are not likely to 
be as satisfactory as is supposed. They still affirm that their 
compound manures, constituted of calcium superphosphate, 
kainit, ammonium sulphate, with additions of bone meal and 
guano, possess special merits which no chemical fertilisers 
otter. 

They suggest that the soil needs, apart from phosphatic, 
nitrogenous or potassium elements, bacteria which have usually 
been provided or the development of which has been aided by 
the introduction of a little organic matter in their compound 
fertilisers. 

Steps have been taken by a number of important super 
phosphate manufacturers in Great Britain to improve their 
plants—acid and superphosphate—in order to reduce costs. 
They are firmly convinced that calcium superphosphate will be 
required for many vears to come. 

What the future has in store it is difficult to predict. Unless 
some immediate action is taken, on the lines indicated in the 
earlier part of this contribution, it is feared that emergence 
from the present depression can only be slow at best. 

One cannot at present say that prices have reached bottom 
and it is certain that at the moment no organised buving, to 
replace stocks which one has reason to believe are depleted in 
many respects, can be discerned. 





Chemical Researches Undertaken by the D.S.I.R. 
Work at the Chemical Research Laboratory 


This articl 


mtains a brief review of the more tmportant investigations in progress at the Chemical Research Laborator\ 


Researches of much chemical interest are also being carried out at other stations of the Department. The Associations which have 


heen formed undey the scheme of the Department of Scientific 


and Industrial Research for promoting research in industr) 


also include chemical investigations of considerable importance in their programmes 


Synthetic Resins 

\N indication of the growing importance of synthetic 
resins in the moulding, electrical and lacquer industries, is 
furnished by the world’s approximate production figures, 
13,000 tons of formaldehyde resins having been manufactured 
in 1926, as against 9,000 tons in 1921. Research has been 
concerned particularly, but not entirely, in the Chemical 
Kkesearch Laboratory with the important question of dielectric 
strength. 

Formaldehyde - Phenol Resins.—Vhe formaldehyde - phenol 
resins possess valuable heat-hardening properties, combined 
with high dielectric strength, suttering, however, from the 
defects of (a) difficulty of producing consistent batches, 


(b) the phenomenon of “ tracking ’’ under electrical stress 
and (c) brittleness when used in lacquers and varnishes The 
commercially available ‘ glyptals "’ are useful in overcoming 
defects (b) and (c). 

Progress towards consistency between batches has been 
achieved to a marked extent by using a volatile solvent as 
controlling medium, whereby the temperature of condensation 
is kept low, and the resin may be obtained at any desired 
degree of condensation rhe progress has been extended to a 
semi-industrial scale, using 24 lb. of m-cresol in a single experi 
ment, the plant involved including a steam-heated con 
densation vessel, washing and storage tanks, drying vessel, 
incorporators, hot-air machines, vacuum oven and gas-heated 








608 


The Chemical Age 


December 27, 1930 





hydraulic press. The resulting resins have shown breakdown 
voltage strengths of 700-800 volts/mil. when moulded with 
wood-meal, and consistent values of approximately 1,600 
volts/mil. on single impregnated tissue paper sheets. Phenol 
itself, less expensive than m-cresol, has proved equally satis- 
factory. 

Evidence of the advantage of ammonia over caustic alkalies 
as condensing agent in producing heat-hardening resins has 
been supported by electrical tests on laminated boards 

‘(cf. T. Hanyu, Res. Electrotech. Lab., Tokio, No. 262, 1929 ; 
Chem. Abs., 1930, 24, 2621). Acidic condensing agents usually 
lead to permanently fusible and soluble resins (Novolaks). 

Various crystalline substances, possibly intermediate stages 
in resin formation, have been isolated from both alkaline and 
acidic condensations, hydroxybenzyl alcohols resulting in the 
former case, while dihydroxydiphenylmethanes predominate 
under acidic conditions. The isolation from p-cresol of a 
substance of formula HO.C,H,;(CH;).CH,.C,;H,(CH3) (OH). 
CH,.C,H;(CH,).OH has an important bearing on the hypo- 
thetical structure of the Novolak type of resin (cf. Koebner, 
Chem. Zig., 1930, 54, 619). 

Formaldehyde-ketone vesins.—The use of acetone as a solvent 
in the preparation of the foregoing formaldehyde-phenol 
resins led to an investigation of its own reactions with the 
formaldehyde, extended by including its homologues. The 
formation of resin decreased markedly with rise in the series, 
diethyl ketone with 8 per cent. caustic soda yielding none, 
while acetone yielded resin with less than 1 per cent. Various 
intermediate condensation products have been isolated of the 
form R(CH,OH)sx. (x varying from one to the total number of 
hydrogen atoms on the two carbon atoms adjacent to the 
carbonyl group), while dehydration products of these have 
also been found in the condensations 

The properties of the formaldehyde-acetone resins render 
them more useful in the sphere of varnishes than in plastics. 

Low Temperature Tar 

During the past five years researches have been in progress 
on the isolation and identification of chemical constituents 
of aqueous liquors and tars from low temperature carbonisa- 
tion of coal, the quantitative analysis of a series of tars pro- 
duced from various coals and carbonised under different con- 
ditions, cracking and hydrogenation of tars and the application 
of tar products to industrial uses. In the examination of low 
temperature tars, methods involving distillation, except at 
low temperature and under greatly diminished pressure, have 
been replaced by a more modified treatment with solvents, 
and by this means each of the major constituents, neutral 
oil, phenols, bases and acids have been separated into crystal- 
loids and resinoids. 

Crystalloids —The neutral portion of the tar contains waxes 
melting over a range up to 66°, unsaturated oils extracted by 
mercuric acetate and aromatic hydrocarbons, both of the 
naphthalene and anthracene series. The parent hydrocarbons 
are present only in relatively small amounts, but mono-, di- 
and tri-methyl derivatives of anthracene are more abundant. 
Synthetical methods of preparation of these hydrocarbons 
affording rigid constitutional proofs have also been developed. 
The true phenolic fraction is readily removed by extraction 
with caustic soda containing salt, and the most volatile phenols 
consist essentially of phenol, the cresols and the xylenols. 
The volatile bases are mainly tertiary and contain pyridine, 
mono-, di- and tri-methy] pyridine, quinoline and quinaldine. 

Resinoids.—The resinoids constitute the least volatile part 
of each of the major fractions, are insoluble in petroleum and 
are generally obtained as pale yellow to brown amorphous 
solids. They possess many of the properties of natural and 
synthetic resins, and are termed resinenes (neutral), resinols 
(phenolic ), resinamines (basic) and resinoic acids (acidic). 
These substances are promising materials for both scientific 
and industrial research, and are present in tars obtained from the 
carbonisation of wood, peat, lignite, cannel and bituminous coal, 

Aqueous Liquors——The organic constituents on aqueous 
liquors consist largely of phenols, amongst which phenol and 
catechol predominate. Other monohydric phenols are also 
present along with the two mono-methyl homologues of 

and resorcinol and quinol. A fifth type of resin, 
resinolic acid, constitutes the least volatile portion of the 
phenols. Small amounts of bases containing aniline and 
pyridin> and a series of fatty acids from formic to n-valeric 
re present. 


catechol, 


A series of aqueous liquors has been examined, and it has 
been shown that the phenolic content varies directly with 
the oxygen content of the coal. 

Applications —Low temperature tar phenols possess con 
siderable germicidal value which reaches a maximum at the 
fraction boiling at 140-170° under 5 mm. pressure. Chlorina- 
tion of the phenolic fractions considerably increases the 
germicidal potency. 

‘“ Bakelite ’’ and ‘‘ Novolak’’ resins are readily produced 
by condensation of low temperature tar phenols with formal- 
dehyde in the presence of alkali and acid respectively. Further 
satisfactory resins can be manufactured direct from that 
fraction of tar boiling between 170 and 230°. 

Experiments are also proceeding on the hydrogenation and 
cracking of low temperature tars for the production of fuels ; 
and on the synthesis of organic intermediates under pressure. 

High Pressure Syntheses 

High Pressure Chemistry —During the past ten years in- 
creasing attention has been directed to the use of pressure as a 
means of facilitating the course of chemical reactions, and 
research on high pressure syntheses was started at the labora- 
tory in 1926, on the recommendation of the Chemistry Co- 
ordinating Research Board, whose members were impressed 
by the possibilities revealed by the work of Patart in France 
and Badische Anilin und Soda Fabrik in Germany. 

The plant required for this investigation was designed and 
built in the laboratory workshop, and the earliest experiments 
were carried out with hand compressors. Subsequently 
motor-driven compressors and circulators were added to the 
equipment. This plant was first tried out with catalysts of 
the Patart type (normal or basic zinc chromate) in order to 
gain skill and confidence in the process. It was thus found that 
on passing the mixed gases (1 vol. CO, 2 vols. H,) at the rate 
of 30,000 vols. per hour, measured at N.T.P. over unit volume 
of such as catalyst at 380° and under 200 atmospheres pressure 
the hourly production of methyl alcohol was about twice the 
volume of catalyst space. 

The addition of cobalt chromate or nitrate to the fore- 
going zinc chromate catalyst led to an interesting develop- 
ment, since with the more complex catalyst ethyl alcohol and 
other higher alcohols made their appearance, although methyl 
alcohol remained the predominant product. Small amounts 
of aldehydes and acids were also detected. By the use of 
mixed cobalt catalysts containing zinc, together with chro- 
mium or manganese, the following alcohols have been obtained 
in addition to methyl and ethyl alcohols: 2-propyl, »-butyl, 
iso-butyl and x-amyl alcohols, racemoid 1-methyl-propyl- 
carbinol CH ;.CH,.CH(CH;)CH,.0OH and 2-methylpentanol 
CH3.CH,CH,CH(CH;)CH,OH. So far only primary alcohol 
have been detected. Aldehydic products have been identified 
as follows :—formaldehyde, acetaldehyde, propaldehyde, n- 
butaldehyde and also certain aldehydals arising from the 
condensation of the foregoing aldehydes and alcohols. More- 
over, the synthetic products contain formic, acetic, propionic 
and n-butyric acids. 

The addition of even small proportions of cobalt to copper- 
manganese oxide catalysts (Audibert type) has a marked 
effect on the production of ethyl alcohol.and its homologues, 
and a similar result is noticed on replacing the cobalt in these 
catalysts by iron. The formation of higher alcohols is pro- 
moted by alkali hydroxides, the efficiency of which increases 
with increasing atomic weight to a maximum with rubidium. 

Corrosion of Metais 

Work on the corrosion of metals, whether immersed in salt 
solutions or exposed to atmespheric attack, is directed largely 
to the discovery of the factor which controls the rate of 
corrosion in closely defined conditions. In immersed con- 
ditions this factor has been found to be the concentration of an 
ion in weak potassium chloride and sulphate solutions, and the 
concentration of oxygen or of hydroxyl in stronger solutions. 
In atmospheric conditions the controlling factor may be the 
humidity or the concentration of sulphur dioxide, according 
to the nature of the atmosphere ; in purely marine conditions 
containing but little sulphur-bearing gas the presence of sodium 
chloride may be the most important factor. Carbon dioxide, 
which is often supposed to be the most destructive agent in 
the atmosphere, exerts relatively little effect on the speed of 
attack. 

Hydrogen evolution due to the interaction of water or salt 
solution with metals such as zinc or steel has been found to be 








December 27, 1930 


The Chemical Age 


609 





of greater importance than is generally supposed : for instance, 
the proportion of zinc corrosion due to evolution of hydrogen 
increases with concentration of potassium chloride, and with 
2N solutions amounts to 17-4 per cent. of the total corrosion. 
With mild steel, up to 5 per cent. of the total corrosion may 
be due to hydrogen evolution, at a temperature as low as 
25° C. It is difficult, and sometimes impossible, to detect 
visually any sign of the evolution of the gas, and the method 
used for its determination has been combustion on a platinum 
wire in a closed space, followed by observations on pressure. 

An interesting similarity has been found between the 
chemical composition of the ultimate products of corrosive 
action and that of certain minerals. For instance, the green 
patina on old copper roofs contain constituents of similar 
composition to that of the minerals brochantite and atacamite, 
of which the co-ordination formulae are, respectively, 
Cu {(OH), Cu; 3/50, and [Cu {(OH),Cu},] Cl, Complete 
agreement with these formule has been realised in corrosion 
products after 70 years’ exposure and upwards; after shorter 
periods the basicity of the product is in a lower ratio than that 
of the minerals. Among the corrosion products of zin¢ 
exposed to strong potassium chloride solutions beneath an 
atmosphere of purified air there is evidence for the presence of 
a constituent similar to the mineral zincite (ZnO). 

Technical methods of protecting metals from corrosion have 
been studied for the light alloys of aluminium and magnesium. 
The use of the latter is steadily increasing and is kept in 
check chiefly by the serious tendency to corrosion, particu- 
larly in presence of chlorides ; to stop this, much work is being 
concentrated on methods of protection by means of film- 
formation. A working plant for the anodic oxidation method 
of protecting duralumin and similar alloys has been exhibited 
at the Salon de |’Aviation at Paris, where it has aroused much 
interest. 

Chemotherapy 

In 1927 a joint Exploratory Committee of the Department 
of Scientific and Industrial Research and of the Medical 
Research Council decided that there was need for organised 
research in Chemotherapy, and accordingly the Medical 
Research Council set up a permanent Committee to advise them 
on investigations in this field. To this Committee the Depart- 
ment has nominated three chemical members including the 
Director of Chemical Research. This work of national 
importance is a joint effort of several groups of chemists 
working in different laboratories so that a wide and thorough 
search for greatly needed drugs and therapeutic agents is now 
in progress. The contribution of the Chemical Research 
Laboratory to these researches may be classified under the two 
following headings :— 

1. Analogues of Bayer 205 or Fourneau 309.—There appears 
to be no definite law connecting the therapeutic activity of 
medicaments of the Bayer 205 type and chemical structure, but 
the activity may depend more on the aggregate effect of the 
whole molecule rather than on the presence in the molecule 
of any particular group or arrangement. 

In a search for more effective agents, compounds have been 
prepared in which the terminal aminonaphthalenetrisulphonic 
acids have been replaced by aminocarbazole di- and trisulphonic 
acids, disulphonic acids of aminofluorene and aminofluorenone 
and by dihydrothio-p-toluidinesulphonic acid, but so far the 
effect of these substitutions has not been encouraging. 

2. Organic Derivatives of Arsenic and Antimony.—Since 
antimony in organic combination appears to possess specific 
trypanocidal activity and some curative action in NKala-azar, 
experiments have been made on the preparation of antimony 
analogues of the more successful arsenicals. The antimony 
analogue of tryparsamide (phenylglycine-amido-p-arsenic acid) 
has been under examination. In the more stable meta series, 
phenylglycine-amido-m-stibinic acid and certain allied com- 
pounds show a slight trypanocidal effect. The antimony 
analogue of stovarsol (3-acetylamino-4-hydroxyphenyl arsinic 
acid) or more probably its internal dehydration product has 
also exhibited some activity. 

The possibility of a beneficial introduction of arsenic into 
the fluorene nucleus has been considered and experiment has 
shown that trypanocidal activity is manifested when an 
arsinic acid radical is present in a fluorene molecule in. con- 
junction with an amino group. 

Experiments have also been made on organic arsenicals 
produced by condensing atoxyl successively with succinic 
anhydride and with a base such as ammonia, methylamine, 


dimethylamine, piperidine or aniline. Certain of these deriva- 
tives have also exhibited definite action on trypanosomes. 

In addition to the preparation of antimonials directly 
applicable to therapeutic tests, our knowledge of the organic 
chemistry of antimony has been extended among aliphatic 
derivatives by the production of antimony analogues of the 
cacadyl group and in the aromatic series by the synthesis 
of cyclic antimonials analogous to the alkyl- and aryl- 
carbazoles. 

Water Pollution Research 

This research originated from a joint request made to the 
Department of Scientific and Industrial Research by the 
Ministry of Health and the Ministry of Agriculture and 
Fisheries. 

During the past two years, experiments have been in 
progress under the auspices of the Water Pollution Research 
Board on the base-exchange method of water softening. One 
of the objects of this work has been to determine the most 
satisfactory way of carrying out the process, such points having 
been examined as the effect of varying the rate of flow of water 
through the bed of base exchange material and the quantity, 
concentration and time of contact of the salt solution used in 
regenerating this material. There are two types of base- 
exchange material in actual industrial use, treated minerals 
and synthetic products. It appears from the result of the 
Teddington experiments that with treated minerals the ex- 
change of bases is confined to the outer surface of the particles, 
whereas with the synthetic materials diffusion to the inner 
surfaces or into the mass of the gel is an important factor. 
This study of the base-exchange process has also been extended 
to the case of waters rich in magnesium. 

Disintegration of the base-exchange materials and conse- 
quent contamination of the softened waters by silica has been 
investigated. At the rate of flow employed normally in water 
softening, the silica content of the water is not increased 
seriously and is certainly not greater than that often encoun- 
tered in untreated waters. 

Some experiments have also been made on the effect of 
excessive amounts of sodium chloride on the removal of 
hardness from natural waters by base-exchange materials. 
Work has been published on the properties of certain base 
exchange materials and also on the removal of lead, zinc, 
copper and tin from drinking water by means of base exchange 
materials. 

In addition to this practical work, a report summarising 
existing knowledge of the base-exchange or zeolite process for 
water softening has been compiled and published. 

General Research 

During the present session a paper on the chemistry of 
acenaphthene has been published under the auspices of the 
Dyestuffs Industry Development Committee. In this memoir 
the nitration of the hydrocarbon has been studied under 
anhydrous and hydrous conditions. A new nitroacenaphthene 
has been identified and used in the preparation of 2-aminoace- 
naphthene and 2-hydroxyacenaphthene. 

Certain aromatic derivatives of tellurium have been utilised 
in determining the parachor of this element and a new method 
has been devised of preparing the cyclic telluro-hydrocarbons. 

The fourth of a series of memoirs on cycloseleno-hydro- 
carbons has been published, and it appears from these researches 
that the tendency to form heterocyclic rings containing 
selenium is conformable to the strain hypothesis postulated 
to explain the relative stability of homocyclic systems. 
These cyclic selenium derivatives afford interesting examples 
of polar and non-polar compounds and in the case of the four 
and seven membered rings the monomeric substances are 
accompanied by polymerides which undergo characteristic 
chemical changes. 

The effect of various co-ordinated addenda on the valencies 
of the currency metals is still under investigation. Stable 
complex salts of univalent copper and gold have been pre- 
pared and more recently ««-dihyridylargentic salts have 
been described in which silver exhibits bivalency. 

An examination of the derivatives of dipheny] is in progress, 
inasmuch as this hydrocarbon being now available in large 
quantities at a low price is likely in the future to become a 
starting point in the production of technically important 
intermediates utilisable in the manufacture of dyes or drugs. 
In this connexion reference may be made to a general method 
recently devised for the preparation of phenanthridine deriva- 
tives. These compounds will be tested in chemotherapy. 
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A Year’s Developments in the Solvents Industry 
Notable Progress in Great Britain 


Ti foll ne mprehensive 4 é of developments in th 
vd of the wk proceeding in this mp 
achievements in this untyy 
CHE solvent industry has been less atiected than most of the 


other industries bv the adverse trade conditions which have 
prevailed during the whole year, and the demand for many 
solvents has remained relatively steady, as new uses and appli- 
cations have been found for several aliphatic compounds which, 
only a few vears ago, were ¢ hemical « ur1losities not often seen 
or heard of outside of the lecture room 3ritish chemical 
manufacturers have become aware in time of the necessity 
and importance of developing the manufacture of these, and 
the danger that the United States might gain a dominating 
position in this field has now disappeared. It is a very hopeful 
sign that some of the British solvent manufacturers are 
building with a view to the future. One of the most impor- 
tant applications of solvents is in the production of cellulose 
ester lacquers and for this high grade solvents of uniform 
quality are essential. In this respect British manufacturers 
have nothing to fear from their foreign competitors The use 
of brushing and spraying lacquers is spreading everywhere 
and many countries, including several of our colonies, offer 
promising potential markets for British solvents 
Solvents 

No new solvents of any importance have made their appear- 
ance during the year \ number of papers dealing with the 
general properties of solvents have been published several of 
which present features of interest 

From the report of the Chief Inspector of Factories and 
Workshops on industrial diseases in 1929 it appears evident 
that with the possible exception of acetic anhydride and the 
halogenated hydrocarbons, none of the solvents usually met 
with are sufficiently toxic to be a serious danger to those 
working on their production or using them This is confirmed 
in an article by Brightman in the Industrial Chemist (1930, 6, 
209 In a recent pamplet issued by the Factory Department 
of the Home Office a number of precautions are suggested to 
manufacturers and users of cellulose ester solutions 

The properties required in solvents to be used in cellulose 
lacquer manufacture were discussed by Kraus in a series of 
articles in Farbe and Lack, and the value of the alcohols 
either as solvents or solvent-activators for nitro-cellulose was 
dealt with by Lichtenberger in two articles in the American 
paint journal. A comparison of the plasticisers usually 
employed had been made by Wolfi and Rosen, and their results 
were published in the Farben Zeitung (1930, 35, 20 and 64 

An interesting article by F. Small on the flash points of 
mixed solvents appeared in ZJ/ndustrial and Engineering 
Chemistry (1930, 22, 893 Dividing the solvents into groups 
according to their chemical nature, the present position may 
be summarised as follows : 


Ketones 

It is very satisfactory to see that practically the whole 
requirements of the home market for acetone are now supplied 
by British manufacturers, and that the imports of this chemical 
have almost fallen to zero With an.increasing production in 
this country it should be possible also to export to the colonies, 
and European countries such as Spain where there is a big 
potential demand and where so far the chemical industry has 
not yet been scientific ally developed. ; 

It appears that acetone is now being made in America on a 
large scale from isopropyl alcoho], which is derived from pro- 
pylene isolated from natural gas and petroleum cracking gases 
This adds a new method to the three usual commercial 
sources of acetone It is quite possible that in a few years 
time the manufacture of acetone by this means may also be 
realised in this country 

It is interesting to note in this connection that the Bataafsche 
Petroleum Maatschappij have recently been granted a 
patent (B.P. 337,536) for the dehydrogenation of isopropyl] 
alcohol by means of a special catalyst With regard to the 
other methods, little development has taken place during the 
year in the production of acetone by fermentation methods 


These methods labour under the disadvantage that thev 


solvents industry is particularly valuable for its careful 


Attention may be directed to the 


f British Industrial Solvents 


produce either butyl alcohol or ethyl alcohol in addition to 
acetone = 

The early work of Desborough and his co-workers and the 
more recent results obtained by Dr. H. B. Hutchinson in 
altering the equilibrium in the butyl alcohol acetone fermen- 
tation and the work of Moscovitz in increasing the yields of 
acetone produced by B. macerans have only partially met this 
difficulty 

\n interesting article on the biological aspects of the produc 
tion of acetone by B. macerans was, however, published by 
Zacharov in Zent. fur Bakt. (1930, 80, 204.) 

Wood distillation acetone is not produced to any appre- 
ciable extent in this country, but it appears to have held its 
own in the U.S.A. In this connection it is stated in an 
American journal that the babassu nut which grows ex- 
tensively in Brazil is being used in that country as a source of 
acetone 

Synthetic Production of Acetone 

The last and most recent of the methods for producing 
acetone industrially, namely, the synthetic method, has made 
considerable progress, and may eventually supplant other 
methods in many places. One of the plants erected in this 
country has a capacity of 3,000 tons per year. The raw 
materials that are being used for the synthesis are ethyl alcohol 
and acetylene, and to a smaller extent acetaldehyde and acetic 
acid. Several patents in this field have appeared during the 
vear, but except in matters of detail these do not contribute 
any appreciable advance on the methods already known and 
worked. Both the I.G. Farbenindustrie and the Holzerkoh- 
lungs Industrie A.G. have patented processes in which a mix- 
ture of acetylene with steam and either ethyl alcohol or 
acetaldehyde is passed over ketonising catalysts. It is very 
doubtful whether acetylene can be obtained in Great Britain at 
a price to render processes of this nature economic. They may 
become, however, very important in those countries where the 
cost of electric power is more reasonable 

Several patents have been published in which improved 
methods for the direct conversion of acetic acid into acetone 
are claimed, but none of these presents any striking novel 
feature. The most interesting contribution in this field was 
contained in a paper read by Dr. Malquori at the Bolzano 
meeting of the Italian Association of Science. In this are 
described a series of investigations which were carried out to 
determine whether the difficulties hitherto met with in the 
production of acetone directly from acetic acid can be over- 
come by altering the catalyst used and changing the conditions 
of the reaction. Of all the catalysts tried, magnesium com- 
pounds were the most efficient in producing acetone at rela- 
tively low temperatures and the temperatures needed for the 
optimum yield increased with increasing atomic weight of 
the cations in the catalyst used. The extent of actual surface 
contact is of great importance in determining the yields 
obtained 

In an article in the Revue Générale des Matiéves Plasiiques 
1930, 6, 189) it is claimed that “ ketols,” that is, mixtures of 
higher ketones, are of considerable value as solvents and 
plasticisers for cellulose lacquers, and several of these products 
are described. 

Two interesting patents on the production of higher ketones 
have appeared. That of the Commercial Solvents Corporation, 
U.S. Patent 1,757,830, described the manufacture of higher 
ketones by the interaction of acetone and olefines under 
pressure at high temperatures in presence of a catalyst ; 
the patent of the Société des Brevets Lefranc claims that 
pure ketones can be obtained from relatively impure alkaline 
earth salts of aliphatic acids by distilling them under defined 
conditions in presence of lime and sand 

\ certain amount of work has been done on the derivatives 
and condensation products of acetone, and various patents in 
this field have been taken out, principally in the U.S.A. and 
Canada. These do not present any special features of interest. 
The manufacture of one of the most important derivatives of 
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acetone, namely diacetone alcohol, which is a valuable solvent, 
particularly for cellulose acetate, has been started in this 
ountry 

Higher Alcohols 


The abnormal drought in the U.S.A. has aftected to some 
extent the production of butyl alcohol by fermentation in that 

ountry, and the Commercial Solvents Corporation, who are 
without doubt the largest producers of fermentation butyl 
alcohol in the world, have had to substitute part of the maize 
used as raw material by rye. This change has been effected 
without disturbing to an appreciable extent either the vield of 
solvents or the throughput. The production of butyl alcohol 
and acetone by fermentation is being developed in Soviet 
Russia, and a factory capable of producing 2,000 tons per vear 
is said to be in operation. A Dutch chemist, Dr. Gerritson, 
claims to have discovered a new method of producing butyl! 
alcohol by the fermentation of potatoes 

An interesting study on the metabolism ofthe butyl producing 
organisms was published by Wilson and Fred in the Journal 
of Bacteriology (1930, 15, 17) and a comprehensive history of 
the fermentation appeared in the fermentation ape org 
of Industrial and Engineering Chemistry (1930, 22, 1163). 
In a process patented recently (British Patent 328,723) Deutsche 
Hydrierwerke A.-G., claim to have discovered a fresh organism 
for producing butyl alcohol and acetone, which is capable not 
only of fermenting the usual starch-containing mashes, but also 
molasses and other sugar solutions. The same claims are 
made by the I.G. Farbenindustrie for another organism in 
German Patent application J.33,050, which has become open 
to public inspection. This organism is said to produce 68 per 
cent. of butyl alcohol, 16 per cent. of isopropyl alcohol, and 
16 per cent. of acetone. In British patent 322,629 the same 
organism is applied to the production of these solvents from 
hydrolysed peat. In two British patent applications which 
are not yet accepted (5246/30 and 5247/30), Wertheim and 
Pollak claim to have improved the butyl! alcohol fermentation 
process by a gradual acclimatisation of butyl producing 
organisms to increasing amounts of organic acids, particularly 
lactic acid. 

A new development in the production of higher alcohols 
by fermentation methods has been protected by T. Verhave 
(B.P. 315,263, etc.). Inthese the production of 2°3-butylene 
glycol and diacetyl by the fermentation of carbohydrate 
mashes with C. Polymyxa or A. Aerogenes is claimed. 

The manufacture of -butyl alcohol from ethyl alcohol via 
acetaldehyde and crotonaldehyde is now well established in 
this country, and British Industrial Solvents have installed 
a plant capable of producing 1,500 tons per annum. An 
interesting paper on the electrolytic reduction of croton- 
aldehyde to butyl alcohol was published by Shima in the 
Memoirs of the College of Science, Kyoto (1930, 18, 85), in 
which it is stated that a 50 per cent. yield of 2-butyl alcohol 
can be obtained by reducing crotonaldehyde in 20 per cent. 
sulphuric or acetic acid solution at low temperatures. Although 
it seems unlikely that a method of this nature will become of 
much importance industrially, the application of electrolytic 
methods to organic chemistry is a field worthy of more study 
than has been given to it hitherto. A patent of Imperial 
Chemical Industries granted this year (B.P. 335,683) for the 
electrolytic purification of butyl alcohol obtained from croton- 
aldehyde indicates that the chemists of this country are 
commencing investigations in this field. With the exception 
of another patent of Imperial Chemical Industries (B.P. 
321,523), dealing with an improved method of hydrogenating 
crotonaldehyde, nothing further of much interest has been 
published in connection with what one may call the classic 
synthesis of butyl alcohol. 

Two patents of interest have appeared on the direct pro- 
duction of butyl alcohol from ethyl alcohol by catalysis. In 
one of these (Neumann, B.P. 326,812) ethyl alcohol is passed 
at a relatively low temperature over a mixed catalyst to give 
a series of reaction products consisting largely of »-butyl 
alcohol, and in the other (Bataafsche Petroleum Maat, B.P. 
330,811) the passage of ethyl alcohol under pressure over a 
catalyst consisting of copper oxide and magnesia, in which the 
magnesia predominates, is said to give high yields of 2-butyl 
ilcohol. 

Although the production of alcohols and other solvents from 


petroleum hydrocarbons and oil cracking gases is still in the 
experimental stage in this country, important developments 
on an industrial scale in these industries have taken place in 
the United States, principally owing to the more favourable 
conditions in that country as regards the availability of raw 
materials. An interesting account of the processes of the 
Sharples Solvent Corporation, who produce amyl alcohols and 
their derivatives for the pentane fraction of gasoline, appeared 
in Industrial and Engineering Chemistry (1930, 22, 439). “‘ Pen- 
tasol,’’ which is the mixture of alcohols obtained by saponifying 
the chlorinated pentanes, is now manufactured in large quan- 
tities in the U.S.A. and used as a substitute for amyl alcohol 
recovered from fusel oil. 


Unsolved Problems 


Many of the problems involved in the conversion of oil 
cracking gases into alcohols still wait for solution, and it is very 
doubtful whether an appreciable amount of any other alcohol 
except isopropyl is actually made in this way 

In an article in Przemysl Chemie, Holzmann and Pilat 
recommend the use of a mixture of sulphuric and acetic acids 
as an absorbing medium for olefines, and the same feature 
occurs in a patent recently granted to the I.C.1. (B.P. 334,228) 
for the production of isopropyl alcohol and isopropyl acetate 
from propylene. Another feature of this patent is the use of 
distillation under reduced pressure to recover the mixed 
products of the reaction. The use of metals of the platinum 
group as Catalysts for the reaction between olefines and 
sulphuric acid is claimed by the Bataafsche Petroleum Maat 
(B.P. 336,604) and according to a patent granted to the I.G 
(B.P. 324,987) bismuth and similar metals are effective 
catalysts for promoting the absorption of propylene and its 
homologues by dilute acid under pressure 

The addition of ethyl sulphuric acid to the sulphuric acid 
employed for absorbing higher olefines is said to prevent the 
formation of polymerisation products, and this is the subject 
of a patent granted to S. Hunt and others (U.S. 1,744,207) 

The direct conversion of olefines into alcohols by passing 
them with steam under pressure at temperatures above 300° C 
over an alumina catalyst is claimed in U.S. Patent 
1,738,785 (McKee). 

According to an article in Jndustrial and Engineering 
Chemistry (1930, 22, 513) isopropyl ether obtained v?a isopropy] 
alcohol from oil cracking gases is available in large quantities 
in the U.S.A. and is said to be an excellent solvent for oils, 
fats and waxes. Several of the problems involved in the 
analysis of these unsaturated gas mixtures are discussed by 
Davis and Quiggle in the analytical edition of Industrial and 
Engineering Chemistry (1930, 2, 39). 


An Important Contribution 

The heterogeneous nature of the reaction products usually 
obtained have been the principal obstacle to the industrial 
development of the synthesis of higher alcohols from carbon 
monoxide and hydrogen, consequently one of the most 
important contributions of the year in this field is that of 
G. Natta (Giornale chimica Industriale ed applicata (1930, 12, 
169). Professor Natta has found that with a catalyst 
consisting of smithsonite ignited under conditions to give 
a porous mass and impregnated with alkaline salts of the 
lower fattv acids, higher alcohols can be obtained from water 
gas with only inappreciable amounts of ketones, hydrocarbons, 
and other undesirable by-products \nother notable feature 
of this process is that with certain catalysts an unusually 
high proportion of ethyl alcohol is formed. An explanation of 
the mechanism of the reactions involved is put forward which 
to a large extent seems to have been verified by experimental 
data. The process has been protected by patents in all 
important countries. A number of other patents have 
appeared claiming improvements in the production of higher 
alcohols and ether oxygenated compounds from water gas, 
but none of these present any outstanding feature of 
interest. 

A higher alcohol of a somewhat different type, tetra- 
hvdro furfuryl alcohol, has attracted attention during the 
year and is said to have valuable solvent properties. Two 
interesting patents dealing with improved methods for its 
manufacture have appeared, one in this country (British 
Patent 337,206, Imperial Chemical Industries) and the other 
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in the U.S.A. (as Patent 1,756,228, Quaker Oats Co.). Both 
of these deal with improvements in the hydrogenation of 
furfural. 

Methanol 


[he production of methanol synthesised from water gas 
has increased very considerably during the year, and Russia is 
the latest country to start production with a proposed output 
of about 10,000 tons per year. A considerable amount of 
literature has been published on the mechanism of the changes 
involved in the reaction, and several of these present features 
of interest. In an article in Giornale chimica Industriale ed 
Applicata Natta has discussed at length the relation between 
the activity of catalysts for methanol synthesis and their 
chemical and physical structure, and has brought forward 
evidence that the efficacy of zinc oxide as a catalyst is con- 
siderably enhanced by the presence of certain impurities which 
seem to act as promoters. Equilibrium in the synthesis and 
decomposition of methanol has been studied by Lacy, Dunning 
and Storch and the results of their investigations appeared in 
the Journal of the American Chemical Society (1930, 52, 926). 
Other articles of a similar nature were published by Wettburg 
and Dodge in Industrial and Engineering Chemistry, and by 
Plotnikov and Ivanov in the Russian Journal of Chemical 
Industry. 

A very large number of patents relating to improvements in 
methanol synthesis have appeared but very few of them 
seem to constitute any real advance in the art. A patent 
eranted to Natta (B.P. 330919) claims the use of smithsonite 
calcined under conditions to give a porous mass as an efficient 
catalyst for this reaction. Another patent that is perhaps 
worth mention is that of the Cie de Bethune (French Patent 
which claims that methyl alcohol can be obtained 
by the interaction of methane and oxygen in the presence of a 
catalyst. At the request of the United States Public Health 
Service the United States Bureau of Mines has carried out 
an extensive investigation on the toxic effects of exposure to 
synthetic methanol. 
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Esters 

Several new esters have been manufactured on an industrial 
scale for the first time in this country during the year. Among 
these may be mentioned diethyl tartrate, dibutyl lactate, 
diamy] lactate and the phthalates of butyl and amy] alcohols. 
[hese two latter esters have found application as a substitute 
for mercury in vacuum pumps and diamyl phthalate has also 
been found as considerable use as a heat transferring medium 
in place of the oil usually employed for such work. Although 
not yet made in this country diethyl carbonate is being 
produced in appreciable quantities in the United States and 
is said to possess considerable value as a solvent of medium 
boiling point for nitrocellulose. A product containing 90 per 
cent. of marketed under the name of “ diatol.’’ 
Phthalic esters are also being manufactured from ‘‘ pentasol ”’ 
and the Selden Chemical Company have obtained a patent for 
improvements in the production of these (U.S. Patent 1764022). 

The use and production of a-hydroxy-isobutyric esters 


ester is 


is claimed in U.S. patent 1775636 Commercial Solvents 
Corporation. These esters are said to be excellent solvents 
for nitrocellulose. Several other patents have been published 
for improvements in ester manufacture but none of them con 
tain any outstanding feature of interest and very little ot 
interest has appeared in the literature on the chemistry oi 
esters. The most interesting paper is perhaps that of Alinari 
on the eutectic mixture of alcohols and acetic esters which was 
published in the Annali di Chimica Applicata (1930, 20, 59). 
Miscellaneous Solvents 

An interesting article on the cyclo hexanol series of solvents 
appeared in THE CHEMICAL AGE (1930, 22, 601), in which the 
numerous applications of this series are described. Dichloro- 
ethyl ether is now being produced in relatively large amounts in 
the U.S.A. and is said to combine the solvent properties of 
ether and ethylene dichloride. Although not in itself a solvent 
for cellulose esters it becomes an active solvent when mixed 
with 10 to 30 per cent. of ethyl alcohol. Diethyl acetal is a 
latent solvent of the same class and the use of mixtures of this 
with anhydrous ethyl alcohol is claimed in the British patent 
application of the United States Industrial Alcohol Co., 
No. 18660, now open to public inspection. 

A large amount of literature has been published during the 
vear on the halogenated derivatives of ethylene. Two 
interesting papers by Bahr and Zieler in the Zeitschrift fur 
Angewandte Chemie describe the optimum conditions for the 
production of ethylene dichloride and for the subsequent 
conversion of this into ethylene glycol. The results of 
investigations on the synthesis of ethylene chlorhydrin from 
ethylene and hypochlorous acid were published in the Giornale 
di Chimica Industriale ed applicata 1930, 12, 283, and the 
optimum conditions of the reaction have been determined. 
The value of ethylene dichloride as a component of lacquer 
solvents was discussed by Frezer and Reid in Industrial and 
Engineering Chemistry (1930, 22, 604) and in another article in 
the same journal, Russ (1930, 22, 844) described the application 
of ethylene oxide and ethylene dichloride as fumigants. Very 
considerable amounts of ethylene dibromide are being produced 
in Germany and exported to the U.S.A. for use as an anti- 
detonant. A very large number of patents have also been 
granted for the production of these halogenated compounds 
and their derivatives, but none of them introduce any radical 
modification of the well known methods of preparation, and 
all of them rely on matters of detail for novelty. 

Solvents of the cellosolve type are being produced and used 
to a considerable extent in the U.S.A. and to some extent in 
this country, but no patents nor articles of real interest have 
been published on these glycol esters and ethers. 

Solvent Recovery 

With the exception of the papers read at the Institution of 
Chemical Engineers and referred to in the last annual review 
number, practically nothing of interest has been published 
during the year in connection with solvent recovery. A few 
patents on this subject have been granted but all of them 
only refer to quite minor details of process or plant design. 





The British Synthetic Fertiliser Industry 


Progress at Home and Overseas 


The progress made at home and abroad in the important field of synthetic fertilisers is clearly set out in the following article 
by an expert authority on the subject. 


In last year’s review, the growth of the synthetic’ nitrogen 
industry at the Billingham factory of Imperial Chemical 
Industries, Ltd. was briefly described. During the past vear 
production has continued and the tonnage of ammonium 
sulphate despatched from Billingham has increased by ap- 
proximately 100 per cent. The by-product production of 
ammonium sulphate more than suffices for the requirements 
of the home market, so that the bulk of the synthetic production 
has been shipped abroad. Spain and the Far Eastern countries 

China, Japan, and India—provide the largest markets, but 
there have been significant increases in some of the smaller 
markets, notably Australasia, Palestine, and the East Indies, 
in all of which consumption has more than doubled. 

At Billingham intensive research has been carried out with 
the object of improving the physical condition of sulphate of 


ammonia and reducing the tendency of this material to cake 
during storage and during shipment overseas. Though this 
work is not yet complete, considerable progress has been made 
along several lines of attack, and there are definite indications 
that in the very near future methods will be available, the 
adoption of avhich will minimise the tendency of sulphate of 
ammonia to cake. 
Nitro-Chalk 

The production of Nitro-Chalk, which was first marketed in 
granular form in 1929, has continued, and this year a new 
plant with double the capacity of the original one has been 
brought into operation. Despatches have increased by ap- 
proximately 150 per cent., the most notable increases in con- 
sumption being in the home market, Spain, and Egypt. This 
fertiliser is made in granular form by spraying a suspension of 
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chalk in a highly concentrated solution of ammonium nitrate 
down a tall tower. This tower on the new plant is 250 ft. high 
and is one of the tallest structures on the Tees-side. 


Ammonium Phosphate 

The manufacture of ammonium phosphate, which was 
started at Billingham towards the close of 1929, was referred to 
in last year’s article. This year the operation of this plant has 
been modified to enable the production of a wider range of 
nitrogen-phosphoric acid fertilisers. During the coming 
season four grades will be introduced, with the following 
analyses :— 

N. P,O, 
Water Soluble 


Cy pe Per cent Per cent. Ratio. 
| AO ek eee 14°3 43 rs 3 
Bish Sslilesnwe ners aalbewies 18-0 18-0 ee 
Weide ala atatse hw baie Srareiee 16:0 32°0 P23 
Dy GhOsatiaaudmecwenee 12°3 50°5 I: 44 


In these fertilisers all the nitrogen and phosphoric acid is 

water soluble. 
Complete Fertilisers 

The effectiveness of any ‘single plant food ’”’ fertiliser is 
dependent on there being available to the plant a sufficiency of 
the other two major plant foods. This in general implies the 
use of fertilisers containing all three major plant foods in 
balanced proportion—i.e., complete fertilisers. To meet this 
need arrangements have been made at Billingham to manu- 
facture concentrated complete fertilisers in a granular condi- 
tion, and the necessary plant has been erected. These contain 
ammonium phosphate, ammonium sulphate and potassium 
chloride or potassium sulphate. The granulating process 
ensures the intimate incorporation of all constituents and in 
each individual granule the N: P: K ratio is the same as in 
the whole bulk. The granular form ensures perfect physical 
condition and easy and uniform distribution on the field. 
Tests have been carried out on standard fertiliser distributors, 
and it has been demonstrated that these granular fertilisers 
can be distributed more evenly and at lower rates per acre 
than the present crystalline and amorphous fertilisers. 


During the coming season six granulated concentrated 
complete fertilisers will be marketed. These fertilisers 


have been designed to meet the requirements of all crops 
grown in the United Kingdom : field trials carried out during 
the past year have proved them to be equally effective as 
the present grades of mixed fertilisers on the market. They 
contain approximately twice as much plant food as the mixed 
fertilisers now commonly in use, and the consequent savings 
in transport and handling on the farm are apparent. Further- 
more, economies in manufacture make it possible to sell them 
at slightly lower unit prices. On analysis these concentrated 
complete fertilisers show :— 


N. P.O; PO; 
Water Soluble. Insoluble. Potash. 
Per cent. Per cent. Per cent. Per cent. 
mo: E seaak ae 12°5 12°5 — 15'0 
Mo; Oe Sseseus> ee 10°4 20'8 
ORR Rio 10°4 20'8 —_— 10*4 
NO. &) 6sseess 8-0 16:0 55 16°0 
No. 6 : : 75 26:0 6-0 7°5 
Rs) ere dais ate 6°5 22°5 30 13'0 


Agricultural Research 

Jealott’s Hill, the Agricultural Research Station of Imperial 
Chemical Industries, Ltd., has, during the past year, tackled a 
number of fertiliser problems both in the laboratory and on 
their 500-acre farm. Many parties of farmers and agricul- 
cultural authorities visited the station during 1930 and all 
seemed impressed with the practical importance of the work 
undertaken. Jealott’s Hill is now the central link in the chain 
of research and advisory work conducted by the company in 
this country and overseas. During the year several of the 
senior members of the staff have travelled abroad to increase 
the station’s equipment of first-hand knowledge of the problems 
which face farmers overseas. 

On the Jealott’s Hill farm a great number of field experi- 
ments have been undertaken. Their purpose, demonstrated 
in many ways, is to show how fertilisers can best be employed 
to increase output and reduce costs of production. One 
trial clearly shows how properly managed grassland will main- 
tain a full head of dairy cows through the year with the 
minimum of cake feeding. 


It was an eye-opener to many who visited the station in the 
past summer to find that heavy milking cows were doing just 
as well on intensively managed grassland alone as similar 
cows did with extra feeding. By this experiment the farmer 
has been shown how he can save £2 a head in feeding costs 
through the summer by the intelligent use of fertilisers. The 
cumulative effect of these and the many other experiments 
and demonstrations throughout the country has undoubtedly 
stimulated an entirely new demand for all types of fertiliser 
for grassland—a demand from which all manufacturers have 
benefited. 

Apart from the herd of dairy shorthorns, there are at 
Jealott’s Hill fattening cattle, a flock of Kerry Hill ewes and 
Wessex Saddleback pigs, all of which are used for experiments 
of one kind or another. Many other fertiliser trials are being 
carried out on cereal crops, the results being recorded with the 
greatest accuracy. Similar trials are conducted at many 
farms throughout the country to demonstrate the value of 
different fertiliser treatments. Particularly interesting this 
year are the trials with the new concentrated complete fer 
tilisers on sugar beet and potatoes, results of which will shortly 
be available to the public. 





The Fertiliser Industry at Home and 
Abroad 

The following survey of the industry is supplied by The 
Fertiliser Manufacturers’ Association, Ltd., and the International 
Superphosphate Manufacturers’ Association. 

IN Great Britain and Ireland it was anticipated that the ferti- 
liser year 1929-1930, which commences in July and ends in 
June, would not be very satisfactory from the point of view of 
consumption owing to the very serious position of the agri- 
cultural industry. But unfortunately, bad as was the outlook 
for the farmer at this time a year ago, conditions steadily 
deteriorated throughout the season, the only relatively bright 
spot being the cultivation of sugar beet, the acreage of which 
increased considerably as compared with the preceding season. 

Seeing that, on the whole, there was only a relatively small 
decrease in the total consumption of superphosphate and sul- 
phate of ammonia, it may be assumed that the lesson preached 
for years to farmers—that in bad times it 1s a great mistake 
to reduce orders for fertilisers—has at last had a marked 
effect. It may not be out of place to emphasise that by reducing 
fertiliser dressings farmers inevitably reduce their crop in 
quantity and quality, besides which the fertility of the soil 
depreciates, and none of these results can possibly be of 
benefit to the farmer under any circumstances. 

The statistics of consumption of sulphate of ammonia 
during the year 1929-1930 show that the total quantity used 
by farmers in Great Britain and Ireland was 183,516 tons as 
compared with 186,710 tons in the preceding year, a reduction 
of 3,194 tons or 1-7 per cent. England, Wales, and the Channel 
Islands used 108,441 tons, practically the same quantity 
as in the preceding year ; Ireland 34,483 tons, an increase of 
nearly 3,600 tons, and Scotland 40,592 tons, a decrease of 
6,480 tons. It seems probable that in Ireland particularly the 
propaganda for intensive cultivation of grass land by repeated 
dressings of sulphate of ammonia has had good results. 

In regard to superphosphate the total quantity manufac- 
tured in British and Irish factories during the year 1929-1930 
showed an increase of over 19,000 tons ; but this merely equal- 
ised a decrease of about the same quantity in imports from 
abroad. The total consumption was 686,300 tons, compared 
with 724,200 tons in 1928-1929, a reduction of 37,000 tons, or 
say 5:23 per cent. The whole of the increased quantity of 
superphosphate manufactured in the home factories went there- 
fore to increase stocks. 

The sad straits to which agriculture is now reduced do not 
augur well for the present year, and if the prospects for the 
main consuming season, February/May, 1931, are to be judged 
by the demand during the atumn of 1930, a further set-back 
in total consumption may be experienced. It is very desirable 
that all who are in a position to influence the farmer should 
press home the maxim which experience has taught, “it pays 
to fertilise.” 

The Position Abroad 

The world production of superphosphate for the calendar 

year 1929 reached the high water mark of 15} million tons, 
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which was very slightly in excess of the year 1928 figure, but rhe nitrogen industry, which makes up its statistics for ferti 
the best estimates of consumption place the total in the _ liser years, has taken steps to form a convention in an endea 
neighbourhood of 15,025,000 tons, hence for the world as a vour to regulate production to consumption. In the past two 

whole an increase in stock ocurrced of Over 200,000 tons fertiliser years there has been a vast increase in the capa 
Europe, however, exclusive of Russia, made a very much city of the industry to produce which has far outrun 


better showing with a 1929 production of about 8,825,000 tons 
nd a consumption of 5,652,000 tons 


exporter of superphospat« 


Europe is a very large 
to destinations outside its borders 


ibout 230,000 tons being so consigned in 1929; adding this 

export to the consumption, there is a total sale of 8,912,000 

tons, say 87,000 tons in excess of production or an equivalent 
crease in stock 


It is much too early to attempt anything other than an 
ipproximate estimate of the probable results of 1930, but 
by the reports received from European countries, a 
which may amount on the whole to between 5 per cent 





per cent. in the consumption is adjudged to be likely, 
iccompanied by an increase in production The heavy fall 
which has occurred in the prices of the staple products of 


and which has brought in its train an acute economic 

rises has undoubtedly caused a contraction in demand, and is 
likely to bring about a further falling off in 1931. The outlook 
is, therefore, a very serious one for the superphosphate trade 


ericulturs 


the expansion in consumption. Thus in the year 1928-1926 
July to June) 2,113,000 tons of nitrogen were produced in the 
world, whereas the total consumption was only 1,872,080 tons ; 
the resulting pressure of stocks was accentuated during 1929 
1930 when only 1,958,720 tons were consumed against a produc 

tion of 2,178 400 tons. Of the 1929-1930 nitrogen production 
$35,000 tons, Or say 40 per cent. was in the form of syntheti 
or by-product sulphate of ammonia, a decrease of about 26,000 
tons as compared with the previous vear. 

The world’s agriculture is estimated to have consumed 
1,654,000 tons of nitrogen in 1928-1929 and I,721,000 tons 1n 
Equally with superphosphate it is to be feared that 
there will be a decrease in consumption of nitrogen during the 
present fertiliser year, and, having regard to the fact that there 
are some very large synthetic nitrogen plants just now reach- 
ing the production stage, the ditficulties which the convention 
has to face during its first year of existence are of a most for- 
midable character. 


1929-1930 





A Review of the Year’s Chemical Inventions 
By Our Patents Correspondent 


Ouyv Patents ( vrespondent, in the fol j 


HE British Patent Office receives annually nearly 
ipplications for patents and approximately some 2,500 of these 
ire intimately concerned with processes employed in industrial 
hemistry, including metallurgy. The number is, of course, 
very much larger in the wider field, which includes the pro- 
based, at least in part on chemical principles, employed 

cements, fuels, foods, 
and in the bleaching, dyeing, 
photographic, 


$0,000 





e 


esses 
the manufacture of artificial silk, 


beverages, glass, leather, et 


electro-plating, ceramic, and other arts, and the 
ipparatus and processes employed in distilling, evaporating, 
irying, filtering, heating, cooling, mixing, and other chemical 
engineering operations 

It is of interest to note that in the narrower field defined 
above, with which the present review is in the main concerned, 
ibout half of the applications are received from the two giant 
organisations of I.G. Farbenindustrie Akt.-Ges. and Imperial 
Chemical Industries, Ltd. Moreover, the number of other 
industrial interests concerned with this field is quite small, 
whereas in the wider field the other interests are much more 
numerous, and are responsible for a considerable majority 
of the applications 

\n outstanding event of the present year was the hearing 

the High Court of Justice, occupying some 30 days, of a 
petition made by Imperial Chemical Industries, Ltd., for 
revocation of three patents of the I.G. Farbenindustrie Akt.- 
Ges., as fully reported at the time in THE CHEMICAL AGE. 
lhe fact that the patents in question were held to be invalid 
because the patentees were unable to establish any substantial 
advantages from the which constituted their 
inventions, is of far-reaching importance in relation to chemical 
patents, as is also the fact that the general principles governing 
the whole difficult question of what constitutes invention by 
selection, were fully enunciated by Mr. Justice Maugham 

\ few indications are here given of the general trends of 
invention in some of the more important branches of industrial 
chemistry References to individual inventions have been 
restricted to a few which serve to illustrate such general trends. 
Numbers of the Specifications referred to are given in 
parenthesis, together with the volume and page of THE 
CHEMICAL AGE, where an abstract may be found. 


‘selections ”’ 


Destructive Hydrogenation 
Research in connection with the destructive hydrogenation 
of coal, oil, and other carbonaceous materials continues, as for 
several years past, to contribute a very large number of inven- 
tions in this field. Most of these are directed to modifications 
of the known processes and apparatus by way of improving 
the circulation of the materials, the control of the pressures 


gives an ind 


g article, 
nvenswt~on during the past veayY. 


ation of the geneval trends of chemical 


used, the etficiency of the heating systems, and the separation 
of the products. Choking of the catalyst, especially that due 
to carbon compounds of high molecular weight, continues to 
present difficulties, and among the proposals for avoiding it 
have been the removal of such compounds by condensation 
or adsorption or their conversion into compounds of lower 
molecular weight (325,862, Vol. XXII, 422; 332,336, Vol. 
XXIII, 259), and the addition of an organic liquid of high 
boiling-point, such as anthracene oil (328,586, Vol. XXIII, 
13). 

Another undesirable feature, viz., the accumulation of the 
catalyst in the lower parts of the reaction vessel, has been met 
by supplying the catalyst in the form of a colloidal dispersion 
326,184, Vol. XXII, 442), or using a catalyst of such a density 
that it remains in permanent suspension in the liquid (328,992, 
Vol. XXIII, 33). 


Hydrocarbons 

In the treatment of hydrocarbons some of the main lines 
of inventive activity, apart from the cracking processes, have 
been in the directions of catalytic and other polymerisations 
and condensations to obtain heavy oils, resins, etc., and cataly- 
tic oxidations and dehydrogenations. New polymerisation 
processes for isoprene, butadiene, and the like, to obtain pro- 
ducts for use in the manufacture of rubber substitutes con- 
tinue to be much in evidence, and other recent polymerisations 
include that of ethylene to butylene by treatment with boron 
fluoride in presence of finely-divided nickel and an accelerator 
such as water or alcohol (326,322, Vol. XXII, 443), of ethylene 
to benzine by heat and pressure in the absence of a catalyst 
(331,186, Vol. XXIII, 192), of v-butylene and its homologues 
to bimolecular and higher polymers (322,102, Vol. XXII, 82), 
and the polymerisation and hydrogenation of acetylene in 
successive catalytic operations to obtain hydroaromatic 
hydrocarbons (334,203, Vol. NXIII, 412). Some condensations 
of polynuclear hydrocarbons with olefines to obtain resins 
and viscous oils have also been described (323,100, Vol. XXII, 
182; 326,500, Vol. XXII, 467). 

Many of the oxidation and dehydrogenation treatments 
have been for the production from paraffin waxes of higher 
fatty acids and esters suitable for use as ingredients of boot 
and floor polishes. Others are directed to the production of 
carbon black for use in printing inks and in the vulcanisation 
of rubber. The production of carbon black by other methods 
is of interest in this connection. Such are, for example, the 
catalytic decomposition of carbon monoxide under pressure 
321,402, Vol. XXII, 31; 327,548, Vol. XXII, 562; 334,190, 
Vol. XXIII, 412), and the catalytic decomposition of saturated ° 
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or unsaturated hydrocarbons or of carbon monoxide in a non- 
sparking electric field (326,913, Vol. XXII, 494). 

Several processes for effecting the catalytic combination 
of acetylene with water vapour to obtain acetaldehyde may 
here be noted, the improvement being found in most cases 
in the use of special catalysts. Such catalysts are, for example, 
10n-volatile mercury compounds, various compounds of 
tungsten, alumina activated by oxides or sulphides of cadmium 
or zinc, and zine oxide activated by a small percentage of a 
molybdate. 

Dyes Derived from Anthraquinone 

The number, variety, and complexity of the inventions in the 
dyestuff industry, indicate the exceptionally high standards 
of research maintained in this field; at the same time they 
make it impossible to present more than the outlines of a tew 
main developments in a brief review. During the past four 
or five years the ingenuity of the dyestuftf chemist has been 
increasingly exercised in connection with the anthraquinone 
derivatives, especially the vat dyes of this type. While the 
present year has seen a continuation of this preoccupation 
with the vat dyes of complex molecular structure, much ayten- 
tion has also been given to the comparatively simple sub 
stituted anthraquinones which are in many cases suitable 
tor application to acetate silk, and the sulphonated anthra 
quinone derivatives which are acid wool dyes have not been 
neglected. Current inventions relating to the mordant 
dyeing hydroxyanthraquinones of the alizarin type are not 
much in evidence. No attempt to summarise recent develop 
ments in the vast field covered by the vat dyes of the benzan 
throne, indanthrone, flavanthrone, pyranthrone, pyrazolan- 
throne, anthraquinone-acridone and similar series can here 
be made. A few lines of invention applicable to such dves in 
general may, however, be mentioned. These include the separa 
tion of ester derivatives from melts containing them, the pre 
paration of dry powders from aqueous pastes of the dves, 
the synthesis of anthraquinone derivatives from benzoquinone 
and 1:4-naphthoquinone derivatives by condensation with 
1:3-butadiene (327,128, Vol. XXII, 519), the production of 
anthraquinone vat dyes containing iodine (327,702 and 
327,711, Vol. XXII, 562-3), the production of acid wool dyes 
from halogenated vat dyes by treatment with sulphites to 
eftect the replacement of halogen by the sulphonic group 
(332,249, Vol. XXIII, 258), and the purification of anthraqui 
none vat dyes in general by treatment with hypochlorite and 
boric acid or another acid of equivalent strength in dilute 
solution (333,191, Vol. XXIII, 332) 

Dyeing Acetate Silk 

Among the simpler substitution products of anthraquinone, 
referred to above, as dyes for acetate silk are various N- 
substituted 1 : 4-diaminoanthraquinones (322,576, Vol. XXII, 
125), and 2-alkoxy-1-amino-4-alkyl (or aryl) aminoanthra- 
quinones (323,026, Vol. XXII, 181). Some of the more 
complex anthraquinone derivatives have also been suggested, 
é.g., Monoaminoanthanthrones (323,750, Vol. XXII, 249), 
monosulphuric esters of anthrahydroquinones (332,907, Vol. 
XXIII, 312), and.5 : 8-di(monomethylamino)-1 : 2-benzanthra- 
quinone (334,565, Vol. XXIII, 435), and several specifications 
describe the use of analogous substituted amino derivatives 
of benzoquinone and naphthoquinones. Another range of vat 
dyes described as suitable for acetate silk is obtained by 
treating the anhydride, imide or mono- or di-amide of phthalic 
acid with ammonia or a primary monamine in presence of iron, 
nickel, or copper, or their compounds (322,169, Vol. XXII, 
101). Compounds containing hydroaromatic nuclei such as 
the cyclohexyl derivative of 4-amino-1 : 8-naphthalimide and 
nitro and azo dyes containing the av-tetrahydronaphthalene 
nucleus have also been suggested, and other interesting types 
of azo dyes for the same purpose have been mono-, dis-, and 
poly-azo dyes obtainable from diazotized aminonitro com- 
pounds containing two aryl nuclei linked in any desired manner 
(323,792, Vol. XXII, 250), azo dyes having as coupling com- 
ponents various quinolones (327,394, Vol. XXII, 541), azo dyes 
obtainable by coupling diazotised oxamic acid derivatives of 
4: 4!-diaminodiphenylmono- or tri-sulphide with suitable 
components (329,049, Vol. XXIII, 55), and esters of reduced 
vat dyes containing azo linkages (333,506, Vol. XXIII, 358). 

Dyeing Viscose 

While the dyes having affinity for acetate silk are of nume- 

rous types, some of which are indicated above, dyes for viscose 


and like regenerated cellulose materials are almost entirely 
confined to the azo class, and whereas the acetate silk dyes 
are mainly insoluble unsulphonated compounds applied in 
dispersed form, the viscose dyes usually contain at least two 
sulphonic groups and may therefore be applied in aqueous 
solution. Most of the substantive azo dyes for cotton have a 
marked affinity for viscose but the number of those which give 
dyeings in which the colour is evenly spread, without streaky 
or patchy effects, is strictly limited to a few ranges, and 
inventors have been trying for some years past to define these 
ranges in their patent specifications. 


Each such range may, 
of course, 


include hitherto known dyes only or hitherto 
unknown dyes only or may include both. — In the specifications 
accepted during the present year these ranges have been 
mainly of disazo and trisazo dyestuffs derived from tetrazotized 
bases of the 1 : 3- and 1 : 4-diaminobenzene, I : 5-naphthylene- 
diamine, benzidine, thioaniline, diaminodiphenylamine, and 
diaminodiphenylurea series and sulphonic acids thereof, and 
having as coupling components in most cases at least one 
molecular proportion of a 1 : 8-, 2 : 8-, or 2 : 5-aminonaphthol- 


sulphonic acid or an N-substitution product thereof 


Other Azo Dyes 

here has been continued activity during the year in 
production of metal compounds of azo dyes, 7.¢., azo 
containing in complex combination one or more mordanting 
metals, particularly chromium, copper, iron, nickel, and 
cobalt. These compounds were first introduced some fifteen 
years ago for dyeing wool, but most of the recent inventions 
are directed to defining ranges of these colours suitable for 
dyeing cotton, viscose and other cellulosic fibres or for colouring 
varnishes or lacquers.” Their special value in the lacquer 
industry appears to be mainly due to their exceptional fastness 
to light. 

In the production of azo dyes on the fibre ‘ice colours) some 
new ranges of dyes of the Naphthol AS type, , dyes having 
as coupling components arylamides of 2 : 3-oxynaphthoic acid 
or of acetoacetic acid, have been suggested In many of these 
inventions of recent years a selection has been made of partic u- 
lar groups of diazo components in order to ensure various 
desirable qualities of colour range or fastness in the dyeings. 
During the present year, however, interest appears to be 
centred more in the coupling component side of the molecule, 
and among the arylide components suggested we have, for 
example, arylamides of 6-amino (or substituted amino) -2 : 3- 
oxynaphthoic acid (330,349, Vol. XXIII, 125), 2-(2!-oxy-3!- 
naphthoyl) amino-5-halogen-t : 4-dialkyloxybenzenes (331,247, 
Vol. XXIII, 332,932, Vol. XXIII, 313), and 4-(2!-oxy- 
3!-naphthoyl) aminodiphenylamine (332,319, Vol. XXIII, 259). 

Stable diazonium compounds for use in the production of 
azo dyes on the fibre have been described in the form of 
diazonium fluorsulphonates (321,737, Vol. XXII, 57) and 
products obtainable by reaction of diazonium compounds with 
the hexafluoric acids of titanium, aluminium, tin, or antimony, 
or with the tetrafluoric acids of antimony or zinc 
Vol. XXIII, 258). 


Wetting, Dispersing, etc. Agents 

Apart from the dyes and the dyeing processes one of the 
main contributions of chemical science to the textile industries 
is a constant stream of inventions of new wetting-out, cleansing, 
and emulsifying agents. The prototype of all these ‘‘ indus- 
trial soaps,’’ as they may be collectively designated, is ordinary 
turkey red oil (sulphonated castor oil). They are for the most 
part new sulphonic acids of a complex character, and are 
usually applicable also as dispersing agents for insoluble dyes, 
especially dyes to be applied to cellulose ester or ether fibres 
or fabrics, and as pasting agents in textile printing. As 
typical recent examples may be mentioned products obtainable 
by sulphonation of a mixture of an aromatic hydrocarbon or 
a hydroxy derivative thereof and a natural resin, followed by 
condensation with an aralkyl halide (321,190, Vol. XXII, 12) 
and products obtainable by condensing furfural or its deriva- 
tives with carbocyclic or heterocyclic compounds and sul- 
phonation of the condensation products (322,737, Vol. XXII, 
153). A process for sulphonating by the use of gaseous sulphur 
trioxide has also been described (330,904, Vol. NNIII, 169). 
Unsulphonated dispersing agents for dyes, pigments, etc., have 
been suggested in the form of polymerisation products of 
butadiene or its homologues containing alkyl radicles in the 
I- or I : 4-positions (332,557, Vol. XXIII, 291). 
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Potassium Nitrate Fertilisers 

Several new processes for the conversion of potassium 
chloride into potassium nitrate are to be noted among recent 
inventions. In most of these a double decomposition of 
potassium chloride with nitric acid or with aluminium nitrate 
or ferric nitrate is effected and the yield and efficiency of the 
process are increased by provision for recovery and utilisation 
of the nitrogen oxides and chlorine present in the gases evolved. 
In a process involving interaction of potassium chloride with 
calcium nitrate an increased yield is obtained by adding 
ammonia to the solution before separation of the potassium 
nitrate (328,272, Vol. XXII, 612). Other inventions of interest 
in this field relate to the production of mixed fertilisers 
containing isomorphous mixed crystals of potassium ammo- 
nium sulphate nitrate (328,620, Vol. XXIII, 14), the production 
of potassium carbonate-ammonium nitrate mixtures (329,326, 
Vol. XXIII, 56), various processes for reacting upon potassium 
chloride with ammonium nitrate and/or with liquid ammonia, 
and one in which carbon dioxide and ammonia are passed into 
an aqueous solution of sodium nitrate and potassium chloride 
with separation of sodium bicarbonate from the compound 
fertiliser on account of differences of solubility (331,451, 
Vol. XXIII, 214). 

Insecticides and Fungicides 

An unusually large number of inventions during the present 
year relates to new substances or preparations stated to have 
insecticidal or fungicidal value. Substances described as 
having moth-proofing qualities are particularly notable. Their 
chemical constitutions are very diverse. Thus we have con- 
densation products of triarylphosphine oxides with phenols 

326,137, Vol. XXII, 442), arysulphonic acid amides sub- 
stituted in the amino group by alkyl, aryl, or aralkyl groups 
(324,962, Vol. XXII, 371), various acidyl derivatives of 
thiourea (326,567, Vol. XXII, 468), phenol-aldehyde conden- 
sation products (330,893—4, Vol. XXIII, 169) and many others. 
Substances described in general terms as insecticides are also 
of the most varied types, including, inter alia, diazoamino 
compounds, cupric cyanogen compounds, aromatic methoxy- 
sulphocyanides, aromatic aminosulphonic acid chlorides, and 
Bz-nitromonohalogenquinazolines. The fungicidal substances 
are mainly for incorporation in preparations employed in the 
treatment of seed grain. 

Synthetic Rubber 

While some revival of interest in the synthetic production 
of rubber-like products was indicated by a few specifications 
for such inventions accepted during the year 1929, the present 
year has seen a greatly increased activity in this field. In 
view of the present phenomenally low price of the natural 
product this increased activity was hardly to be expected. 
It may perhaps be due in some measure to the time lag between 
the stimulus afforded by the favourable market conditions for 
rubber of a few years ago and the inventors’ response thereto, 
and the fact that Patent Specifications accepted during the 
present year correspond to applications filed on an average 
some 15 months earlier may partly account for it. Another 
consideration is doubtless the fact that many of the products 
and by-products have other valuable uses, e.g., as ingredients 
of lacquers and in the manufacture of films and thermoplastic 
materials, and for that reason research in this field has a 
current economic value apart from its original objective, the 
production of a synthetic caoutchouc. 

In addition to the very numerous inventions relating to the 
polymerisation of isoprene, butadiene, and other unsaturated 
hydrocarbons and the coagulation of the emulsions produced, 
there are many others relating to the manufacture of rubber 
substitutes from more complex starting materials. Thus, to 
mention only a few, there are processes for heating fatty oils 
with various organic and inorganic modifying agents, and 
vulcanising the modified material (321,724—6, Vol. XXII, 57), 
processes for oxidising paraffin hydrocarbons or waxes and 
heating the products with glycerol or other polyhydric alcohols 
(322,496, Vol. XXII, 125; 327,094, Vol. XXII, 519), and 
processes for the polymerisation of mineral oils free from 
constituents boiling below 205° C. (333,901, Vol. XXIII, 392.) 


Metallurgy 
In the metallurgical field it is at once apparent that there 
has been for some time past a shifting of interest from the 
processes for the extraction of the metals from their ores to 
the processes for improving the qualities of the extracted 


metals to adapt them to innumerable purposes both old and 
new. Wherever a metal or an alloy is used in a machine or 
an article of commerce it must nowadays have the approved 
physical characteristics corresponding with the enormous 
recent advances of knowledge in this field. It is therefore not 
surprising that most of the recent metallurgical inventions 
relate to the production, annealing, and refining of every type 
of alloy, new rust-resisting and acid-resisting steels, titanium 
steels, silicon steels, and aluminium steels for constructional 
purposes being especially numerous. Plating processes have 
been mainly for the electrolytic deposition of chromium, 
cadmium, or copper, but have included processes for the 
electrolytic deposition of alloys of predetermined composition, 
e.g., nickel-iron alloys of predetermined electromagnetic 
permeability, and the deposition of chromium from an atmos- 
phere containing chromium iodide vapour. The production 
of metal powders from the metal carbonyls and the production 
of metal coatings by thermal decomposition of the carbonyls 
have also been much in evidence. The few inventions relating 
to the treatment of ores have been mainly concerned with 
processes such as roasting, sintering, concentrating, and 
agglomerating, applicable to ores in general, little attention 
being given to smelting and other processes for the extraction 
of particular metals. 





The China Clay Industry in 1930 


Disappointment after Promising Start 

THE year 1930, which appeared to open with great promise 
for the china clay industry, has proved to be one of the most 
disappointing since the War, and it is calculated that the 
trade of 1930 will show a decrease of nearly £200,000 compared 
with that for 1929. Nevertheless, since the beginning of 
December, there has been a considerable revival in the activity 
of the china clay firms, and there is no doubt that the industry 
has now reached a high state of efficiency, and is ready to 
forge ahead with the lifting of industrial depression and 
recovery in the consuming industries. 

There was a big drop in the Board of Trade returns for 
July, with a corresponding decline in china clay shipments 
for the same period. The tremendous industrial loss through- 
out the country was responsible for the shipments of November 
being not only the lowest among the monthly records for the 
year, but less than one-half of the volume of tonnage 
despatched in January. 

The two chief channels for china clay are for papermaking 
and pottery, but the consumption for other subordinate pur- 
poses is ever broadening. From the more aluminous clays, 
sulphate of alumina and of alum are extracted, and it has been 
extensively employed in the manufacture of ultramarine, 
especially in Germany. Within the last ten years, through 
careful and patient research, some firms have established 
special processes for the purification of the ordinary commer- 
cial clays, which are increasingly used for refined purposes. 





An Exhibition Policy 


Advantage of Firms Being Represented by Principals 
[HE value of principals attending exhibitions at which their 
firms are displaying was stressed at the recent discussion 
of the British Chemical Plant Manufacturers on their proposed 
exhibition in 1931. Dr. Seligman was particularly emphatic 
about the advantages of meeting rivals and customers and 
exchanging ideas, and further endorsement of this policy has 
since been expressed by the Prince of Wales. Referring at 
the Salesmanship Dinner at Guildhall, London, to the forth- 
coming British Empire Exhibition at Buenos Aires, where a 
number of chemical firms are exhibiting, the Prince said : 

‘JT would particularly like, in connection with my approach- 
ing visit to South America—to which such kind reference has 
already been made—to express the earnest hope that the heads 
of the firms who are exhibiting at Buenos Aires will not only 
send out first-class men to take charge of their exhibits, but 
will go out themselves to Argentina while the exhibition is on, 
see conditions as they are, and establish personal relations 
with the big buyers out there.” 

The Prince’s recommendation appeals to us with great force, 
and THE CHEMICAL AGE some time ago decided that it would 
be represented at the Argentine Exhibition by Mr. John Benn. 
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Association of British Chemical Manufacturers 
A Survey of its Activities and those of Related Bodies 


The Association of British Chemical Manufacturers may be regarded as the most central and influential organisation in the 
industry, and its operations during the past year, as well as those of velated bodies, ave shortly described in the following article 


fue Association of British Chemical Manufacturers has had 
another active year. At the annual general meeting in July, 
Dr. E. F. Armstrong succeeded Dr. G. C. Clayton as chairman, 
the latter becoming vice-president. Mr. D. Lloyd Howard is 
the new vice-chairman, while Mr. E. V. Evans has continued 
as honorary treasurer. Sir David Milne-Watson has retired 
from the presidency and has been succeeded by Mr. C. A. Hill, 
formerly vice-president. 
Publicity 

This year the British Industries Fair was held at Olympia, 
where the general conditions were much better than at the 
White City. The Chemical Section was once more organised 
by the Association. On the whole, the exhibitors were satisfied 
with the results obtained, though foreign buyers were ngne 
too numerous. The system of organised tours for chemital 
teachers and students, initiated last year, was continued with 
conspicuous success, and it is confidently anticipated that 
these visits will eventually redound to the benefit of British 
chemical manufacturers. 

Early in the year, an entirely new edition of the publication 
entitled Some British Fine Chemicals was issued, under the new 
title of Directory of British Fine Chemicals produced by Members 
of the Association, and widely distributed to potential buyers 
at home and abroad. The general arrangement of the Direc- 
tory was specially designed to facilitate its use, and in this 
respect marks a considerable advance on previous issues. 
The increased number of chemicals listed, as compared with the 
last edition in 1926, bears testimony to the progress which the 
fine chemical industry has made, under the protection afforded 
by the Key Industry Duty on such products. 

The Association’s main Directory, a bi-annual publication, 
indicating the makers of all chemicals in frequent demand, has 
been completely revised, and will be issued on January I, 1931, 
as the 1931 edition. It will be in six languages as heretofore, 
and will be of even greater scope than in the past ; it will thus 
constitute an admirable buyers’ guide to British chemicals 
when used in conjunction with the Directory of British Fine 
Chemicals. It will be given a wide distribution throughout 
the world and should serve as excellent propaganda for British 
manufacturers. 

Legislation and Tariffs 

There have been no legislative measures directed speci- 
fically to the chemical industry during the year, but the 
Association, through other bodies more directly concerned, 
has watched the interests of chemical manufacturers in regard 
to the Coal Mines Bill and the Hours of Industrial Employment 
Bill, the latter of which will come forward again this Session. 

The Association is actively co-operating with the Federation 
of British Industries in the investigations which the Federation 
is making, as a result of the overwhelming vote of its members 
that a change is required in our fiscal policy in order to protect 
British manufactures, and to develop inter-Empire trade to the 
full. Data have been supplied to the Federation to show the 
effect of the Key Industry Duty on the fine chemical industry, 
while a detailed investigation into the imports of chemicals 
into the Empire has been made by the Association as a pre- 
liminary to some concerted plan of campaign to secure a 
larger share of this trade. The chemical import data for 1928, 
the last year for which detailed figures were available at the 
time of the inquiry, show that there are some {£14,000,000 
worth of chemicals, drugs, dyes and colours imported into this 
country, of which a large proportion can or could be made here ; 
as regards the rest of the Empire, this country only secures 
38 per cent. of the import trade, leaving a balance of {23,000,000 
worth of chemicals which come from foreign countries but which 
could well be supplied from the United Kingdom. It is hoped 
that this investigation will be productive of useful results 
and will lead to the increased development of our chemical 
industry, particularly if backed by a suitable fiscal policy. 

Dyestuffs (Import Regulation) Act, 1920 

The question of most vital interest to the industry has been 
the future of the Dyestuffs (Import Regulation) Act, 1920, 
which expires on January 14, 1931. The Dyestuffs Industry 


Development Committee of the Board of Trade, on which both 
users and makers are represented, submitted a report in July 
setting forth a collection of agreed facts and figures regarding 
the operation of the Act. This report, which made no definite 
recommendation in regard to future legislation, was published 
early in September, and was followed immediately by a 
memorandum from the Colour Users’ Association in which it 
was urged that as the Act was for 10 years and no longer, it 
should be allowed to lapse. The same week, at the British 
Association meeting at Bristol, there was a discussion regard- 
ing the Act and the benefits which had accrued from it to 
British industry and research. 

Of special note was the contribution made by Mr. James 
Morton under the title ‘‘ Dyes and Textiles in Great Britain, 
1930,”’ in which he reviewed the operation of the Act as a 
colour user, and brought forward facts and figures—which no 
one has been able to refute—to prove that the Act has ren- 
dered a great service to the dye users in this country, and that 
the objections which have been levelled against it by certain 
colour consumers will not bear critical examination. This 
contribution was printed in pamphlet form and widely dis- 
tributed by the Association to all Members of Parliament, 
leaders of science and industry and the Press, as was also the 
memorandum issued shortly afterwards by the Association, 
setting forth the views of the chemical industry. The issue 
of this latter document was withheld while negotiations were 
in progress between representative makers and users under 
the zegis of the Board of Trade, but as soon as these broke 
down, publication became necessary to ensure that the views 
of the dyemakers received the same prominence as those of the 
users. 

The Association’s Memorandum urged that a further period 
of protection be given to permit of the completion of the work 
which it was the object of the Act to achieve and which had 
already made such good progress. In order, however, to 
remove the last trace of economic handicap to the users, the 
dyemakers expressed their willingness that prohibition to 
import should only apply so long as the British maker was 
willing to supply an equivalent product at an equal price, 
provided that it was not a dumping price. This would permit 
of the continued development of this branch of the organic 
chemical industry, with all the numerous advantages which 
accrue therefrom in many directions, without imposing any 
economic hardship on the user, since the latter would never 
be called upon to pay any price higher than his foreign com- 
petitors. The users, however, did not accept this offer. 
Strong support of the makers’ case has been received from 
many quarters; the Institute of Chemistry has addressed a 
Memorandum to the Government from the point of view of the 
employment of chemists, while Dr. E. F. Armstrong and Sir 
William Pope have addressed the Society of Dyers and Colour- 
ists and the British Science Guild respectively in support of an 
extension of protection. 

In spite of every representation the Government decided 
that the Act should lapse on the appointed day, that is 
January 14, 1931. This was followed by an active corres- 
pondence in the Press, and was the subject of a debate in the 
House of Commons on December 4; after a most interesting 
discussion, the Conservative amendment, that the Act be 
continued for a further period of five years under the Expiring 
Laws (Continuance) Act was lost by only 30 votes. The 
Government’s main arguments in support of this decision were 
that the industry had made such remarkable progress and was 
now so organised that the danger of intensive foreign compe- 
tition, which was urged from many quarters, was not really 
serious, and that the incidence of the Act on the textile in- 
dustries, with its alleged restriction on the supply of dyes, had 
been an important factor in producing the present depression 
and must be removed if these industries were to improve their 
position. While the dyestuffs industry could make every 
effort to restrict the inroads of foreign competition into 
an unprotected British market, it has powerful forces 
arrayed against it. At once the effects of the Government 











s 
OLS The Chemical Age December 27, 1930 
ecision were felt new developments were suspended ; men the British Engineering Standards Association, which had 
were discharged, while the more dangerous foreign com indicated its willingness to enlarge its organisation so as to 


petitors made arrangements to send large 


into this country as the Act laps 


quantities of dyes 


as soon 


The chemical industry feels strongly on the following three 
points 

I That the Government decision was unduly delayed 
and did not give the industry adequate time (it was less than 
two months) to make arrangements to cope with the adverse 
conditions under which it will have to be conducted 

2) That while all the facts in support of the makers were 
made public for anvone to criticise and challenge, the data 
on which certain sections of the users, and in particular the 
textile trade, have based their objections, have not even yet 
been published Thus the industry has not only been given 


no opportunity of replying to the criticisms, but is in fact still 
unaware as to the precise arguments advanced 

3) That such a novel and important experiment in political 
as the Dvestufts Act has, not been made the subject 
of an impartial investigation on judicial scientific lines 
removed from the area of party politics, so that the country at 
large given an authoritative statement of all the facts 


economy 


and 


mav be 
of the case 

It is felt that in a matter of such national importance the 
Government decision should not have been taken until there 
had been a full inquiry into all the facts, and this the chemical 
industry \s.a result of action taken by the 
House of Lords, the Dyestuffs Act has now been extended for 
one year under the Expiring Laws Continuance Bill. 


would welcome 


Safety in the Chemical Industry 


The Association, through its Works Technical Committee, has 
continued its activities in connection with safety in chemical 
works Good progress has been made with the preparation of 
Part II of the Model } detailed 


Safety Rules which contains a 
explanation of the Rules in Part I ul 

to methods of application. Thx 
and Sections II and VI, dealing with th: gn and operation 
of plant with fire and explosive risks, have been completed in 
draft, and have been issued in provisional form to all members 
of the Association for their criticisms 

The Safety Circular service initiated last year has been con 
tinued, and to dats 40 circulars, dealing with accidents 
unusual nature or from which a useful lesson may be 
learn been issued to members of the Association and its 
afhliated the normal distribution being 1,250 copies 
Many firms have written to express their appreciation of these 
circulars and of their value in suggesting safeguards. 

Ihe Association has also decided to issue 
Summary as a regular feature This Summary will contain 
reports of accidents which are not of sufficient value to justify 
issue as safety circulars, and abstracts from the published 
literature of information bearing on safety in the industry. It 
is hoped in this way to bring together in a concise form for the 
use of members all material likely to be of assistance in con- 
ducting a safety campaign [his is bound to lead to a diminu- 
tion in the number of accidents, with reduced 
from injury to personnel and damage to property. 


with usetu 


General Section 


Suggestions as 
Section I 


desi 


some 
ot an 
Nave 


bodies, 


losses arising 
The Sum- 
mary has been welcomed by the members, and some 1,200 
copies are at present being distributed, though the scheme has 
been in operation for only a few months 

The the Association is being done in 
liaison with other interested bodies in this country, such as the 
Home Office, the Chemical and Allied Emplovye rs’ Federation, 
the National Safety First Association, etc., while a scheme of 
collaboration has been arranged with the French and German 
chemical industries. 


Ssaiety work of close 


Standardisation 
The Association has actively taken up a proposal that a 
3ritish Chemical Standardising body should be constituted 


which would do for chemistry what the British Engineering 
Standards Association has done and is doing so well for engi- 
neering 4 conference of all the chemical interests was held 
in June Enthusiastic support was received for the idea, and 
it was unanimously decided that a chemical standardising body 
should be set up, but that in the interests of efficiency and 
economy it was essential that there should be only one stan- 
dardising organisation in this country, which should embrace 
all forms of standardisation. An ad hoc committee was forth- 


with appointed to explore the situation in collaboration with 


a quarterly Safety 


include all forms of standardisation This committee has 
been at work and negotiations with the British Engineering 
Standards Association are now in train. It is confidently 
hoped that in the near future a scheme of organisation suitable 
to all parties will be developed, so that chemistry and engineer- 
ing may work on an equal footing in the new standardising 
body. 
Miscellaneous 

lhe most noteworthy feature of the vear’s work is the rapid 
growth of the co-operative spirit, which is breaking down the 
old barriers between manufacturers, between different sections 
of industry and the various \ssociations 
and Institutions connected with chemistry and its applications 
his is a splendid augury for the future for, with real co-opera 
tion, there are obstacles to which cannot be 
overcome 


between Societies, 


few progress 


British Chemical Plant Manufacturers’ 


Association 

lhe British Chemical Plant Manufacturers’ Association has 
had another active year and can record a further increase in 
membership \t the annual general meeting in July, Mr 
J. Arthur Reavell, of Kestner Evaporator and Engineering Co 
Ltd., retired from the post of chairman which he had held for 
the past three years, and was succeeded by Dr. H. J. Bush, ot 
Huntington, Heberlein and Co., Ltd. Mr. N. E. Rambush, of 
Ashmore, Benson, Pease and Co., Ltd., was elected vice 
chairman, while Mr. E. A. Alliott, of Manlove, Alliott and Co 
Ltd., was re-appointed honorary treasurer. 

The Association has continued its work of publicity 
propaganda on behalf of British 
directed its attention primarily to 
\frican markets 


and 
chemical plant, and has 
the Canadian and South 
It has also revised its official directory, now 
a recognised buyers’ euide for all types of plant tor the chemical 
and allied industries, and a new edition of extended scope and 
utility will appear at the beginning of January as the 1931 
edition to replace the 1929 issue. This Directory will be widely 
distributed throughout the world, as in the past, while copies 
may be obtained from the Association's office at 166, Pic« adilly . 
free of charge on application. 

Attention has been drawn in the technical press to the strik- 
ing display of chemical plant and apparatus at the German 
\chema at Frankfurt in June, and suggestions were made that 
his example might be followed with advantage by British 
makers of chemical plant and equipment The jubilee celebra- 
tions of the Society of Chemical Industry next July will atford 
a unique opportunity for bringing the products of the British 
chemical plant industry to the notice of interested industrialists 
at home and abroad, and steps are therefore being taken by 
the Association to Exhibition of British plant, 
apparatus and constructional materials used by the chemical 
industry, interpreted in its widest sense. The Exhibition will 
be at Central Hall, Westminster, from July 13-18 inclusive 
\ny maker of British plant and apparatus will be allowed to 
exhibit even if he is not a member of the Association. It is 
confidently hoped that the Exhibition will receive the full 
support of the industry and that it will be possible to stage a 
display which will be as attractive as the Achema and which 
will afford a convincing demonstration of the ability of British 
makers to provide the most up-to-date and reliable plant in 
the world. In order to stimulate interest in the proposal, the 
Association arranged at its annual dinner in November for an 
after-dinner discussion on the question of whether chemical 
plant exhibitions are of any use. This discussion, in which 
both users and makers of chemical plant took part, showed 
conclusively that well-organised exhibitions can be ot the 
greatest utility in promtoing trade 

The Monthly Summary of Information on Chemical En- 
gineering, which was started last year, has now become a 
regular feature of the Association’s work and is proving ot 
great value to members. The possibility of extending its 
sphere of usefulness by co-operation with other bodies has 
been discussed but, owing to difficulties, mainly of a financial 
nature, little progress has been made 
rhe Association has been engaged, in conjunction with the 

\ssociation of British Chemical Manufacturers, in the dratcing 


organise an 
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of a standard set of contract conditions for the purchase of 
chemical plant, and the work has made good progress. The 
two Associations have also co-operated in the investigation of 
the whole field of chemical plant standardisation, and have 
submitted a report to the British Engineering Standards 
\ssociation in which definite suggestions are made as to the 
lines along which further standardisation might be profitably 
considered. 


The Association of Tar Distillers 


lhe main activities of the Association of Tar Distillers during 
the past vear have been concerned with the problem of finding 
new outlets and uses for creosote. The Creosote Propaganda 
Committee, to which reference made last vear, has 
broadened the scope of its activities, and, as an indication of 
its wider functions, has changed its name to that of the 
National Creosote Committee. Its early investigations into 
the preservation of timber indicated that a great deal of 
educational and propaganda work was necessary to ensure a 
better utilisation of the wood used for constructional and 
other purposes, and to this end the Committee have been 
instrumental in bringing about the formation of the British 
Wood Preserving Association, which came into being in the 
early part of the year. This Association is an entirely 
separate body on which all the interests concerned, including 
those of growers, suppliers and users of timber, are represented. 
It is making excellent progress and doing valuable work in 
spreading information in regard to timber preservation from all 
aspects 


Was 


The National Creosote Committee has continued its investi- 
gations in the foreign markets, but, as such developments are 
likely to be slow, attention has been concentrated on the 
possible utilisation of creosote as a fuel for Diesel and low- 
pressure internal combustion engines. There are promising 
indications in these directions, but much requires to be.done 
to overcome the various chemical and engineering difficulties 
which are involved The various developments in regard to 
the hydrogenation and cracking of creosote oil have also been 
watched. 

The Association of Tar Distillers has made a survey of the 
position in regard @o0 research on tar, its distillation and its 
distillation produc ts, and definite proposals have been formu- 
lated which will the 
ripe 

Phe subject of pitch warts has been kept under close review 
from every angle, and the Association has been gratified by the 
fact that the instructions which it prepared for its members 
in regard to regular medical examinations have found ready 
acceptance by firms outside the Association 

The Association has collaborated with the Association of 
British Chemical Manufacturers in the work which is being 
done on safety in chemical factories and in other problems of 
common interest 

On completion of his year in the chair, Mr. J. H. 
of the Gas Light and Coke Co 
Tudsbery, of Scottish Tar Distillers, Ltd., while Major A. G 
Saunders, of Burt, Boulton and Haywood, Ltd., has continued 
to act as honorary treasurer 


receive due consideration when time is 


Olliver, 


was succeeded by Mr. F. C 


British Disinfectant Manufacturers’ 
Association 


The British Disinfectant Manufacturers’ Association, 
the early formation of which was foreshadowed last year, was 
inaugurated in December, 1930. It has received enthusiastic 
support from the trade, and the present membership of 
55 represents well over go per cent. of the disinfectant pro- 
duction of this country. The chairman of the 


new 


Association 


is Mr. N. F. Wingzett, of Sanitas, the vice-chairman is Mr. 
W. H. Hivey, of Taylor’s Automatic Disinfector, Ltd., and 
Mr. R. A. Blair, of Burt, Boulton and Haywood, Ltd., is 


honorary treasurer. The secretary is Mr. J. Davidson Pratt, 
the general manager of the Association of British Chemical 
Manufacturers, to which the new organisation is affiliated. 
The British Disinfectant Manufacturers’ Association has in 
view the normal objects of a trade association, but it has 
expressly excluded by its rules all questions of price control 
or regulation. It is imperial in its nature, and any individual, 
firm or company manufacturing disinfectants in the British 
Empire is eligible for membership 


to undertake 


rhe first task which the Association had 
to formulate a standard method for comparing the bactericidal 


Was 





value of disinfectants \fter a careful and tical review 
of all existing practices, it adopted the principles of the 
Rideal Walker method. The technique of this test has been 
revised and standardised in such a manner as to ensure 
concordant results in the hands of different workers Dis 


cussions are now proceeding with a representative Government 


Committee which is considering the same subject, and on which 
there are strong advocates of the Martin Chick test as repre 
senting more nearly practical conditions than the Rideal 


Walker method The British Disinfectant Manufacturers 
\ssociation is strongly opposed to the Martin Chick procedure, 
since this test, in its present form, does not satisfy the require- 


ments of a standard test in regard to either the use of readily 
available standardised materials or the concordancy of the 
results in different laboratories 

Difficulties have arisen in regard to the use of lvsol for 
midwifery purposes, owing to the alleged unsatisfactory 
nature of certain lysols and lysol solutions on the market It is 


important that a suitable standard for lysol should be set up 
in order to remove these objections, and the Lysol Makers’ 
Section of the Association is now actively co-operating with the 
Pharmaceutical Society and the Pharmacopceia Commi 
in the preparation of a standard specification 

The Association has also submitted its views to the Govern- 
ment on the recent report of the Departmental Committee on 


ss1on 





the Poisons and Pharmacy Acts, and it has advised the Govern- 
ments of various parts of the Empire in regard to the revision 
of rules and regulations pertaining to disinfectants and their 
use 
Another Year for Dyestuffs Act 
Submission of the Government 

THE Dyestuffs (Import Regulation) Act, 1920, received a 
further lease of life on Thursday, December 18, when the 


House of Commons decided, on the motion of Mr. W. Graham, 
not to insist on its disagreement with the Lords’ amendment 
to the Expiring Laws Continuance Bill to prolong the Act 
until December, 1931 Earlier in the day the House of Lords 
had insisted on its own amendment, and the and 
somewhat unexpected submission of the Government was the 
cause of considerable excitement in the Commons [The name 
of Imperial Chemical Industries was frequently mentioned 
during the debate. 

Mr. Henry Mond, in the course of a reply, said that charges 
or imputations had been made against himself and other 
directors of the company with which he was connected He 
had made no secret when he had addressed the House of his 
connection with that company. He could not have made plainer 
how little he or those associated with him desired any stringent 
measure of protection or any unfair advantage. He had been 
in a position to speak for half of the dye-making industry, and 
had said that he was prepared to accept one year’s continuation 
with a judicial inquiry in place of the five years put 
by the Conservative party 

The stages in the Dvyestutts Act 
been as follows 
December 4.—Conservative amendment to include the Act 

in the Expiring Laws Continuance Bill and prolong it for 
five years defeated in House of Commons by 30 votes 


sudden 


forward 


fight in Parliament have 


December 15.—House of Lords, by 73 votes, includes amend- 
ment to prolong Act by one year 

December 17 Government motion to disagree with Lords’ 
amendment carried by 6 votes 

December 18.—Lords insist on their amendment. Commons 


accept amendment. 





Propionic Acid and Safeguarding Duty 

\ REPRESENTATION regarding propionic acid has been made 
to the Board of Trade under Section 10 (5) of the Finance 
Act, 1926, which allows the Treasury to exempt trom Sate- 
guarding duty any article which they are satisfied is not made 
in sufficient quantities in any part of His Majesty's Dominions, 
having regard to consumption in this country Any com- 
munication should be addressed to the Principal Assistant 
Secretary, Industries and Manufactures Department, Board 
of Trade, Great George Street, London, within one month.4 
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Chemical and Allied Societies : Their work during the Year 


The following specially contributed notes on the work‘of the principal chemical and allied societies indicate both the range and 
the importance of their x ork, and record many interesting deve lopments during the year. 


British Association of Chemists 


There has been a further substantial increase in the associa- 
tion’s membership during the past year, the total membership 
having increased during the past five years by nearly 85 per 
cent his, at a time when the membership of most societies 





has tended either to remain stationary or to fall, is regarded as 
Owing to the increasing activities of the 
association, the office accommodation has been enlarged, but 
the headquarters of the society remain at Empire House, 
Piccadilly 


very Satisiactory 


The financial position of the association both in regard to the 
General Fund and the Unemployment Benefit Fund is satis- 
factory. Owing to the increased membership the number of 
units taken up has enormously increased. As a result of 
this increase and the consolidation of the reserve fund 
the Council, upon the recommendation of the Unemployment 
Special Purposes Committee, has increased the rate of 
benefit by a restoration of that in force prior to 1926. The 
calls upon the fund have been heavy as a result of the depressed 
conditions of industry, but despite this fact the percentage of 
members unemployed has remained low. This is largely due 
to the increasing efficiency of the Appointments Bureau, which 
is rapidly becoming one of the most important of the associa- 
tion’s activities. The Council looks forward to the time when 
the lists issued weekly by the Bureau will consist almost 
entirely of posts negotiated directly by the association. Hun- 
dreds of employers have approached the association with a 
view to obtaining suitable applicants for positions in industry, 
and in the large majority of cases it has been possible to supply 
a suitable candidate. The rate of salary offered has been 
satisfactory. The average minimum salary has been {400 per 
annum and in many cases, of course, much higher. The 
Bureau has been particularly successful in filling highly 
specialised, and therefore highly paid, appointments, and in 
many cases has succeeded in supplying a suitable candidate 
where extensive advertisement has failed. The Bureau is, of 
course, in close touch with the Ministry of Labour, and has been 
able to supply British chemists in cases where it was first 
thought that foreign practitioners were essential for the 
particular post in question. Chemists requiring, and able to 
fill, highly paid appointments are recommended to get in touch 
with the association 

The Legal Aid Department has been more active during the 
past vear than in any since its inception. A very large 
number of cases have been dealt with relating to the matter of 
inadequate notice, and in all cases members have received the 
equivalent of at least three months’ notice and in some cases 
six months. In only one case of this kind has it been necessary 
to proceed to litigation. In this decision not only did the 
member receive damages in lieu of proper notice, but his 
professional competency,called into question bythe defendants, 
was vindicated by the judge in unequivocal terms. Ina still 
more important case a member received £1,400 in respect of 
bonus claimed by him by reason of metallurgical improvements. 
Points were raised in this case which made it one of the most 
important of its kind in recent years. 

In the matter of the organisation of the profession the 
Registration Committee of the Council has forwarded a letter 
to all societies likely to be interested regarding the formation 
of a General Chemical Council. The newly constituted 
Federal Council for Chemistry appears to be a body which may 
be able to fulfil functions of this kind, and the association hope 
that in the near future some definite move will be made either 
by this body or some other to put into practice suggestions 
which the association has consistently advanced for more than 
ten years 

The association views with regret the proposed operation of 
a scheme to house in one building a number of scientific 
societies irrespective of the branch of science these societies 
represent, as being one which—however admirable from a 
practical point of view—will do little or nothing to bring 


together the societies which represent chemists. As it did in 
1926 the association still advocates the principle of a chemistry 
house, a principle which cannot be applied in practice, even in 
the distant future, should the present scheme materialise. 

Both in regard to the General Chemical Council and any plan 
for a communal building, the association again emphatically 
asserts that professional organisation is impossible which does 
not rest upon a basis of close understanding and co-operation 
between societies which represent chemistry and chemical 
industry. Co-operation with other scientific societies, how- 
ever desirable, can accomplish nothing until this indispensable 
condition is fulfilled 

The meetings and social functions of the association have 
been increasingly well attended during the past year. Evidence 
is not lacking that the members of the association are, in the 
matter of policy, particularly interested in the question of 
organisation of the profession and registration. The Council 
is unwilling to proceed with its programme in this connection 
without the co-operation of other societies, since it has always 
held, and still remains of the opinion, that the work of regis- 
tration ought not to be the work of any one society alone ; 
but the Council, with the consent of its members, will not 
hesitate to proceed if for any reason this co-operation cannot 
be obtained in the near future. 





British Engineering Standards Association 


Among the work which is being carried out by the British 
Engineering Standards Association of direct interest to 
chemical industry is the preparation of a series of British 
Standard Specifications for Gas Cylinders. British Standard 
Specification No. 399, High Carbon Steel Cylinders for the 
Storage and Transport of Permanent Gases, was issued in 
October of this year, and two further specifications dealing 
with Low Carbon Gas Cylinders for Permanent Gases and Gas 
Cylinders for Liquifiable Gases are shortly to be issued. 
These specifications have all been based on the recommenda- 
tions included in the Reports of the Gas Cylinder Research 
Committee of the Department of Scientific and Industrial 
Research. At the same time specifications are nearing com- 
pletion for Valves for Gas Cylinders and for Identification 
Colours for Gas Cylinders. The latter specification provides 
for Identification Colours for gas cylinders for the gases most 
commonly in use the underlying principle of the scheme being 
that yellow should represent toxical poisonous gases and red 
inflammable gases. 

Consideration is now to be given to the question of Welded 
Containers. 

It is hoped that the British Standard Specification for 
Testing Sieves will be published early in the new year and in 
order to assist the committee in the further work of preparing 
a British Standard Schedule of Sieves and Screens for industrial 
purposes a questionnaire is being widely circulated to obtain 
the fullest possible information as to current practice. 

It may be of interest to mention that, in accordance with 
the procedure by which British Standard Specifications are 
periodically reviewed so as to bring them up to date, the 
following B.S. Specifications are now being reconsidered by 
the Committee responsible for their preparation: B.S.S. 
No. 185, Benzol for Motor Fuel; B.S.S. No. 186, Steam 
Jacketed Pans; B.S.S. No. 334, Chemical Lead. 

In the Aircraft Section a certain amount of work of direct 
interest has been carried out in the revision of the series of 
Dope and Dope Ingredient Specifications issued during the 
past year. Not least amongst these is Specification 3.D.15, 
“* Distillation Apparatus.” 

The list of B.S. Specifications for Non-Ferrous Metals has 
been appreciably increased this year by the addition of 
B.S. Specifications for Gun Metal, Phosphor Bronze, Cupro- 
Nickel and Aluminium, and Aluminium Alloys, and all these 
find a place in various phases of chemical engineering. 
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Chemical Society 


During the year under review the Chemical Society has 
continued steadily to pursue the objects for which it was 
founded nearly 90 years ago. Fifteen ordinary scientific 
meetings have been held, at which 62 papers were read and 
discussed, and up to the end of November, the Journal contains 
340 papers, occupying 2,582 pages compared with the corre- 
sponding figures of 355 and 2,661 respectively for the previous 
year. The number of pages in the Abstracts ‘‘A’’ dealing 
with Pure Chemistry to the end of November, 1930, was 1,486, 
as against 1,348 at the same period in 1929. The Annual 
Reports for 1929, Volume XXVI (published in February, 
1930), contained an addition to the usual reports, a biennial 
report on Mineralogical Chemistry for the year 1928-1929, and 
a report on Crystallography. Volume XXVII for 1930 
will contain a special report of Conductivity and a biennial 
report on Radioactivity and Sub-Atomic Phenomena. 

The Faraday Lecture, entitled ‘‘ Chemistry and the Quantum 
Theory,’”’ was delivered by Professor Niels Bohr, on May 8, 
and will be published in the Journal and also in separate form. 
The Liversidge Lecture, entitled ‘“‘ Fifty Years’ Experimental 
Research upon the Influence of Steam on the Combustidn of 
Carbonic Oxide (1880-1930),’’ was delivered by Professor W. A. 
Bone on December 11th, and arrangements have been made 
for Professor H. Wieland to deliver the Second Pedler Lecture, 
entitled ‘‘ Studies on Biological Oxidation,’’ on March 6, 1931. 

A special meeting of the Society was held on October 16, 
when a plaque of the late Professor W. H. Perkin, F.R.S., 
presented by subscribers to the Perkin Memorial Fund, was 
unveiled and an oration on the life and work of Professor 
Perkin delivered by Professor W. N. Haworth. 

Applications for grants for research work amounting to 
fg29 tos. have been received during the year, and grants 
amounting to {665 have been made. Owing to the fact that 
the sum applied for each year far exceeds the amount available 
for distribution, prior claim has to be given to applications 
received from Fellows of the Society. 

The Library continues to grow steadily in size, the number 
of volumes, apart from pamphlets, now being over 34,500. 
It is open daily from 10 a.m. to 9 p.m., except on Saturday, 
when the closing hour is 5 p.m., and is.used by its Fellows and 
by members of the following contributing societies : Associa- 
tion of British Chemcal Manufacturers, Biochemical Society, 
Faraday Society, Institute of Brewing, Institute of Chemistry, 
Society of Chemical Industry, Society of Dyers and Colourists, 
Society of Public Analysts. During 1929, there were 7,567 
attendances, and 5,402 books were borrowed. 


Faraday Society 

The society has again had a successful year. The material 
communicated to the Transactions was practically as much as 
in the record year last year. Two general discussions were 
held, the first being on ‘‘ Optical Rotatory Power,” and the 
second was devoted to a colloid subject in accordance with the 
arrangement which the society made with all the other chemical 
and physical societies to organise biennial Colloid discussions. 
The subject chosen was “‘ Colloid Science Applied to Biology ”’ ; 
the plan of campaign was to invite reports from world autho- 
rities on special branches of the subject and to circulate these 
during the long vacation so that the problems of the biologists 
might be adequately considered by physical chemists. As a 
result a vary largely attended meeting was held at Cambridge 
at the end of September. The meeting was conspicuous for 
the number of guests who travelled from all parts of the world 
to attend it; there were some 25 foreign guests, all of whom 
contributed materially to the value of the discussion. 

The arrangements which were notified last year for an 
exchange of membership between the American Electro- 
chemical Society, the Deutsche Bunsen-Gesellschaft and the 
Faraday Society have been working smoothly, and so far as 
exchange of membership with the Faraday Society is con- 
cerned, have now been extended to the Société de Chimie 
Physique and the Nederlandsche Chemische Vereeniging. 


Institute of Brewing 
Commenced in 1920, the Institute of Brewing Research 
Scheme is financed entirely by the annual subscriptions of 
corporate members of the Institute. The fund so formed is 


administered by the Research Fund Committee for the pro 
motion and assistance of research for the benefit of the 
fermentation industries generally. 

In recent years the Institute has been concerned in researches 
on barley from two aspects. Firstly to elucidate the influence 
of soil, season, and manuring on the yield and quality of barley , 
and secondly from the point of view of its brewing value as 
determined by the proteins. The results of the field trials 
carried out in association with the Rothamsted Experimental 
Station have indicated the value of nitrogenous and other 
artificial manures and led to a fresh orientation of the advice 
on manuring of barley given by county agricultural authori- 
ties, whereby increase in yield can be obtained without 
depreciation of quality. The protein work has marked a 
notable advance in the knowledge of the proteins of cereals 
and has important applications in brewing. The Research 
Scheme is also associated with the National Institute of 
Agricultural Botany in the development of new and improved 
varieties of barley. A study is being made of the nitrogen 
requirements of yeast and its application to fermentation 
Investigations directed to improvements in the quality of hops 
are being carried out in association with Wye College and the 
East Malling Research Station and at the Institute's experi- 
mental oast The active constituents of hops are being 
studied at the College of Technology, Manchester 


Institute of Chemistry 


Records for the year will show an increase in the roll of 
members and, compared with the year 1929, an increase in 
the number of candidates for the examinations of the Institute 
and for the examinations for National Certificates in Chemistry 
—the latter being conducted under the auspices of the Institute 
and the Board of Education jointly. Among the matters 
which have received the attention of the Council during the 
past year are: the Royal Commission on Local Government, 
with special reference to the appointment of Public Analysts 
and Official Agricultural Analysts ; the Poisons and Pharmacy 
Acts, so far as they relate to professional chemists other than 
pharmacists, and having special regard to the title of Chemist ; 
British Patent Law Reform; Contracts of Service; the 
Petition for a Royal Charter by the Australian Chemical 
Institute ; and the Dyestuffs (Import Regulation) Act. 

An endeavour is being made to secure reliable statistics on 
the remuneration of professional chemists, the result of which, 
it is hoped, will be available in 1931. 

Representatives of the Council have been appointed to a 
Joint Committee of the Chemical Society, the Society of 
Chemical Industry and the Institute, with a view to devising 
means for promoting closer co-operation among chemical 
organisations. The position of the Institute in relation to 
the ‘‘ Association for the Promotion of Co-operation between 
Scientific and Technical Societies and Institutions,’’ whose 
object is to establish a central building for the use of such 
Societies, appears not to be fully appreciated. The Institute 
would undoubtedly have been welcomed to participate in the 
scheme and was invited to do so ; but since it already occupies, 
on definitely economical terms, premises providing over 
20,000 square feet of floor area, with facilities for extension 
and, since such accommodation could not be provided in the 
proposed scheme on similar advantageous conditions, the 
Council, while appreciating the thought which prompted the 
invitation, felt that it was impossible to entertain the proposal. 

In addition to many papers of interest and importance which 
have been read before the Local Sections, a lecture was given 
in April before the Institute at Headquarters, by Sir Thomas 
Legge, on ‘‘ Lessons Learnt from Industrial Gases and Fumes.”’ 

The Streatfeild Memorial Lecture was delivered on Novem- 
ber 27, by Mr. Bernard F. Howard, Vice-President, who chose 
for his subject ‘‘ Some Notes on the Cinchona Industry The 
Second S. M. Gluckstein Memorial Lecture was given on 
December 19, by Dr. A. E. Dunstan, the title of his discourse 
being ‘‘ The Transmutation of the Chemist.’’ Sir Thomas 
Legge’s paper has been published separately ; a paper on 
‘Food Fakes, Ancient and Modern,” by Mr. E. Gabriel Jones, 
read before the Liverpool and North-Western Section, will 
be published at the end of the year, and Mr. Howard’s lecture 
on Cinchona is now in the course of preparation for the press. 
It is hoped that Dr. Dunstan’s lecture will also be published 
in due course. 
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A new edition of the Register was published during the year, 
and the seventh edition of the List of Official Chemical Ap- 
pointments should be ready early in 1931 

[The Meldola Medal for 1929 was awarded to Dr. R. A 
Morton, and the Sir Edward Frankland Medal and Prize to 
Mr. Bernard William Bradford. The Pedler Scholarship, 
which had been awarded to Mr. George Morrison Moir in 1929, 
was extended until June, 1930, and his work on methods for 
the estimation of the protein constituents of milk is being 
published in The Analyst. Arrangements for the appointment 
of his successor will be announced shortly 


From the Sir George Beilby Memorial Fund, administered 
jointly by representatives of the Institute, the Society of 
Chemical Industry and the Institute of Metals, awards of 
£250 each were made in July to Dr. Guy Dunstan Bengough 
and Mr. Ulick Richardson Evans for their work on corrosion 


Although the demand for the services of chemists has been 
fairly well maintained, the recent conditions in industry and 
commerce have somewhat adversely atfected the state of 
employment During the first half year the number of 
members of the [nstitute known to be out of work did not 
exceed 60, but since July the number has risen to about 100 
(rather over I-7 per « ent. of the membership) 

There have been greater calls on the Benevolent Fund, but 
it is satisfactory to record that several members who were 
without employment and received temporary assistance, have 
now secured appointments 


Institute of Metals 

The year 1930 was an important one in the history of the 
Institute of Metals. It saw a great decision taken by the 
Council of the Institute to increase the usefulness of its 
publications The well-known volumes of the Journa! of the 
Institute of Metals, which have hitherto combined both 
valuable original matter and abstracts, will, commencing from 
January, 1931, appear half yearly—as heretofore—but without 
abstracts. The latter will be issued in the form of a separate 
volume of about 1,000 pages at the end of each vear In 
addition, members will receive a new monthly issue of the 
journal containing editorial matter and abstracts that other- 
wise would appear only half-yearly. The effect of this arrange- 
ment will be to speed up the receipt of the abstracts by 
several months ; further, it will make the half-yearly volumes, 
which had grown rather bulky, much easier to handle. As 
the new monthly issues of the Journal will be available to 
members only, and will not be purchasable under any circum- 
stances, it is anticipated by the Council of the Institute that 
a large increase in the Institute’s membership will now arise 
in order that the new publications may be received. The 
monthly abstracts, it is anticipated, will be cut up for card 
indexing purposes, as all will appear later in bound form for 
permanent reference 

During the past year the usual! three big annual meetings 
of the Institute were held The first was the annual general 
meeting, which took place in London on March 12 and 13 
1930, when a number of papers were read and discussed 
and Dr. Richard Seligman was elected President of the 
Institute for the years 1930-32 The meeting was followed 
by a dinner and dance at the Hotel Metropole, which functions 
were largely attended, not only by British members but also by 
members from all over the continent of Europe 

In May 1930 the Annual May Lecture was given by Major 
F, A. Freeth, F.R.S., on “ The Influence of Technique on 
Research 

The final gathering of the vear was the annual autumn 
meeting, which took place at Southampton on September 9-12 
when several hundred members assembled to take part in 
the extensive social programme that had been arranged, and 
in the reading and discussion of papers. After the discussion 

trip was made to France in the Wauretania, and with 
Cherbourg as a centre several hundred miles of enjoyable 
motoring took place, in the course of which many old cities 
and pleasant seaside resorts were visited. The return journey 
from Cherbourg to Southampton was made in the Aquitania 
The Council was glad to welcome at the Southampton meeting 
not only many members from Europe and Asia, but also from 
the United States of America 
} 


Rapid progress has been made during the year, not only in 


connection with the visit that the Institute is to pay in 
September next—13 to 16—to Ziirich, but also with the 
arrangements for the American meeting of 1932. This meeting 
will be of a combined character, members both of the Institute 
of Metals and of the Iron and Steel Institute having ac cepted 
an invitation from the American Institute of Mining and 
Metallurgical Engineers to visit the United States in September, 
1932. The visit is being eagerly anticipated by the combined 
memberships of the two institutes throughout the world 

rhe year 1930 ended successfully for the Institute of Metals 
both from a financial and numerical standpoint—and _ this 
notwithstanding the severe period of trade depression through 
which the world has been passing. The income surpassed 
the expenditure actually by a record amount, whilst the 
membership increased from 2,122 to nearly 2,200 


Institution of Chemical Engineers 


The continued progress of the Institution is reflected in an 
increase of membership of about twelve per cent. during the 
year 1930, 

\t the annual corporate meeting held in April, Mr. J. Arthur 
Reavell was re-elected President, and Mr. C. S. Garland and 
Mr. F. H. Rogers were again elected Vic e-presidents Profes- 
sor J. W. Hinchley and Mr. F. A. Greene were re-elected 
respectively honorary secretary and honorary treasurer. The 
address of the President on “ The Role of Science in Industry,” 
which aroused great interest in many quarters, gave a com- 
prehensive survey of the many fields in which the application 
of science gave beneficial results to industry, and included an 
emphatic plea for a closer and more real partnership between 
them, 

At this meeting the first award was made of the Moulton 
Medal and of the Junior Moulton Medal, which were esta- 
blished for papers read before the Institution, The Moulton 
Medal was presented to Mr. H. Hollings, Dr. S. Pexton and 
Dr. R. Chaplin for a joint paper, and the junior Moulton Medal 
to Mr. H. Smith. The Osborne Reynolds Medal was presented 
to Professor J. W. Hinchley 

Iwo public lectures were delivered during the year: the 
first in January by Dr. Herbert Levinstein, on ‘‘ Films and 
Fibres derived from Cellulose,’’ and the second, in October, 
by Professor W. A. Bone, on ‘‘ High-Pressure Gas Reactions.” 
A two-day conference in December on ‘‘ The Utilisation of 
Trade Wastes,’ drew large attendances and evoked lively 
discussions. 

Other papers read during the year included, at the annual 
corporate meeting, ‘‘ Pulverised Fuel,’’ by Dr. J]. T. Dunn and 
Dr. Burrows Moore, and ‘“‘ The High-Pressure Equipment of 
the Chemical Research Laboratory, Teddington,’’ by H. 
Tongue: and in October ‘“‘ The Effect of Surface Conditions 
on Heat Transmission,’”’ by Dr. S. J. Kohli. 

Six meetings were held by the Graduates and Students 
Section during the year, among which the paper by Mr. O. A. 
Saunders on “‘ Heat Transfer Calculations ’’ was especially 
noteworthy. 

The President's Reception, held on November 12 at the 
New Burlington Galleries, London, again attracted a large and 
distinguished gathering, some five hundred members and 
friends being received by Mr. Reavell and his daughter, 
Mrs. J. F. Attenborough. 

The Associate-Membership examination of the year followed 
the lines of that in 1929, and the report of the Board of 
Examiners commented upon the improvement in the know- 
ledge on fundamental questions and indications that the 
requirements of the Institution were becoming better known. 


The National Benzole Association (N.B.A., Ltd.) 


During the past year the Joint Research Committee of 
the National Benzole Association has made further progress 
in a number of problems which have previously engaged the 
attention of the Committee. The possibility of preventing 
during storage the resinification of comparatively crude 
benzoles by the addition of inhibitors, and of subsequently 
utilising such benzoles satisfactorily as motor fuel, has now 
been more thoroughly tested on the technical scale. Fleet 
trials carried out by the Gas Light and Coke Co. have demon- 
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strated that stabilised gas works benzole, produced under 
normal working conditions, gives satisfactory results, no 
gumming of engines having been observed. Further trials on 
coke-oven benzoles are now in Owing chiefly to 
the discovery that certain types of cracked petrols possess 
appreciably higher anti-knock values than straight run petrols, 
the work of the Committee on the problem of the gumming of 
motor spirits has recently attracted considerable attention 

Further investigations have been made on wash oils for 
benzole recovery, such as an examination of the absorptive 
capacities and stabilities of sulphur treated creosotes rhe 
deterioration of creosote oil and gas oil when used under 
working conditions for the recovery of benzole from coke-oven 
gas has also been carefully investigated, and much information 
obtained of value to benzole producers. Owing to differences 
in the design and operating conditions of the plants, however 
no comparison was possible from the point of view of costs 
and efficiencies of recovery with these two oils 

Owing to the growth in the research activities of the com- 
mittee, the research staff of the National Benzole Association 
has now been transferred to a new laboratory at Willesden 
and the connection of the Association with the University, ot 
Leeds has been terminated. The work previously carried out 
by the Joint Benzole Research Committee is now being 
continued by a Committee composed of members of The 
National Benzole Association 


progress. 


Society of Dyers and Colourists 

Meetings and lectures under the various sections of the 
society have been held in Bradford, Huddersfield, Manchester, 
London, Leicester, Nottingham, Derby and Glasgow, par- 
ticulars of which are contained in the January and November 
Journals of the society. 

The Gold Medal of the Worshipful Company of Dyers was 
awarded in the year 1930 to: Mr. F. Scholefield, M.S« 
F.1.C., for his paper ‘“‘ The Action of Light on Dyed Colours.’ 

The Gold Medal of the Society of Dyers and Colourists was 
also awarded in 1930 to Mr. Arthur Silverwood, for ‘‘ Excep- 
tional Services rendered to the Society as Honorary Secretary 
1913-1930.” 

In connection with the ‘‘ Colour Index ”’ 
demand for this work still continues, and also for the 
ment ’’ to the Index published in 1928. 

The work on ‘ Standardising the Methods of Testing the 
Fastness of Dyed and Coloured Materials ’’ is progressing very 
favourably, and during the present year a number of Interim 
Reports have been published. 


“e 


of the Society the 
“ Supple- 


Society of Glass Technology 

During the year the society held nine meetings: four in 
Sheffield, one in London, and one each at Leeds, Stourbridge, 
Buxton and Stoke-on-Trent. At these meetings twenty-eight 
papers were communicated. In addition, there were five 
meetings of the London Section of the society 

Two events were of very special interest during the year 
The first was a joint international meeting which brought to 
England from May 26 to June 3 a party of some sixty members 
of the Deutsche Glastechnische Gesellschaft. A series of 
visits to glass works in different parts of the country was 
arranged and joint meetings were held in London. The 
Technical Committees of the two societies also met in London 
to discuss matters of general interest and the formulation of 
standard tests and specifications. The second important 
event in which the society was actively interested, along with 
other bodies, was the holding at Buxton from September 17 
to 20 of the Second Glass Convention under the Presidency of 
Mr. Walter Chance. 

Early in the year the society published its second brochure, 
namely ‘‘ Notes on the Analysis of Glasses, Refractory Mate- 
rials, and Silicate Slags.’”’ Visits of the si ciety have been made 
to seven industrial plants, as well as to other institutions. 


At the annual general meeting Mr. Christopher Wilson was 
elected President for the year 1930-31. The general treasurer 
is Mr. Joseph Connolly, Salford; the American treasurer, 
Mr. F. C. Flint, Washington, Pa and the secretary, Professor 
W. E.S. Turner, of Sheffield. 


Scottish Coal Tar Products In 
By Our Scottish Correspondent.) 

WHILE trading at the beginning of the year was quite satis- 
factory from almost every point of view, it is unfortunately 
the case that the second half of the year has more than wiped 
out any advantages which were gained during the first six 
months. ‘The price level during January/ June was sufficiently 
high to give the distillers a reasonable return on their products, 
and it cannot be said that consumers were unwilling to pay the 
prices being asked. From July onwards, however, it became 
apparent that produc tion was much greater than the demand 
and, consequently, prices came tumbling down with a rapidity 
unequalled since the big slump following the General Strike 
of 1926. Consumers who had contracted for their estimated 
requirements found themselves unable to take up their con- 
tract quantities and distillers, with storage capacity already 
taxed very severely, were left without any outlet for the bulk 
of their production. The cause of this sudden depression 
has never been explained satisfactorily, the only reason 
advanced being the falling away of the world demand for all 
commodities. So far as this country is concerned the depres- 
sion in the export side of the by-products business is partially, 
if not wholly, caused by the ever increasing production, 
synthetically and otherwise, of the self-same products in 
countries which, in the past, were our best customers. It is 
considered, however, that when the present depression (which 
is not confined to tar products) is over, the world demand will 
be sufficient to take care of the ever increasing production 

In last year’s report it was mentioned that steps were being 
taken to find new uses forcreosote oil, but very little headway 
has been made in this direction ; 

No change is anticipated during the early months of the 
coming year, but already there are signs which appear to 
indicate that values are at their lowest and that the turning 


1930 


point has been reached. Some large consumers are taking 
advantage of the present low prices to cover themselves 
for forward delivery. It should be remembered, however, 


that the potential supply of coal tar by-products is large, and 
therefore, rapid price fluctuations are unlikely to take place. 
Prices during the Year 

Cresylic Acid.—The demand during the first few months of 
the year was good, and the value of pale 97/99°% quality 
was not below ts. 10d. to 1s. 10$d. per gallon. From July 
onwards, however, quotations fell rapidly to the present level 
of 1s. 6d. to 1s. 63d. per gallon, and even at this low figure 
it is difficult to find an outlet for available supplies. Never- 
theless a note of optimism can be struck when it is considered 
that there is an ever increasing production of synthetic resins, 
some of which are made from tar acids. 

Carbolic Sixties —There was an excellent demand during 
January/June with value steady at from 2s. 4d. to 2s. 6d 
per gallon for grades containing over 5°, water Thereafter 
orders dwindled and value fell until to-day there is no market 
even at the extremely low prices now ruling, namely, Is. 6d 
to 1s. 8d. per gallon for the same qualities. Grades containing 
a low water content were selling at 2s. rod. to 3s. per gallon 
during the first few months and now stand at the nominal 
price of 1s. tod. per gallon. 

Creosote Oil.—The demand has been on very modest lines 
during the year and, taking Specification oil as standard, 
value has fallen from round $d. per gallon in January to 23d 
per gallon at the present time. Virgin oils have found a 
regular, if small, outlet throughout the year and the price 
level has remained steady at 3}d. to 3?d. per gallon 

Coal Tar Pitch—The demand for Scotch pitch has been poor 
all vear and, although efforts were made to form a control 
in Scotland, the proposition did not meet with any marked 
Few shipments have been effected and price has 
fallen from round 50s. per ton in January to 42s. 6d. per ton 
in December. 

Blast Furnace Pitch 


success. 


Che controlled prices have remained 


stationary all vear. The volume of business has been very 
disappointing, but, as production was curtailed very con 
siderably owing to the ironmasters reducing the number of 


furnaces in blast, stocks have been kept within reasonable 
limits. The controlled prices were, and still are, 30s. per ton 
f.o.r. works for home trade and 35s. per ton f.a.s. Glasgow for 
export 

(Continued on page 630) 
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A United Effort for a Chemical Headquarters 


From a Correspondent 


THE vear has witnessed the fusion of two movements neither 
f which would in all probability have been possible of 
realisation by itself. Both movements started about the 
same time, the one having for its object the housing under one 
roof of the chief mining and metallurgical and 
institutions of the Empire, and the other aiming at the 
erection of a common building to house the chis ieties and 
institutions connected with chemistry 

The two movements were entirely separate and distinct 
rhe preliminary step in connection with the mining group 
was taken in 1921, when the Institution of Mining and Metal- 
lurgy (representing the mining than 
ind the production of metals other than iron and steel 
into an arrangement for closer co-operation, with a 
, With the Institution 
coal-mining engineering 


societies 


t sor 


of minerals other coal 
entered 
combined secretariat, library service, et 
of Mining Engineers (representing 
The next step was taken in at the First Empire 
Mining and Metallurgical held in connection with 
the British Empire Exhibition, the Empire Council of Mining 
ind Metallurgical Institutions was formed, the chief object of 
which was to serve as an organ of inter-communication and 
co-operation between the constituent bodies, and to promote 
their common interests \ further step was taken in August 
when, at a meeting of the Empire Council held at 
Ottawa } emphasising the importance 
of securing a building in London as a permanent centre for 
the Empire Council, its constituent bodies and allied institu- 
tions, and requesting Sir Thomas Holland (chairman), Sir John 
Cadman (treasurer) and Mr. C. McDermid (hon. secretary) to 
onsider the question and formulate proposals 


1924, when 


Congress 


1027. 


a resolution was passet 


Chemistry House 

So far as the chemistry group is concerned, the idea of a 
Chemistry House,”’ containing chief chemical 
with a central library and meeting room, has engaged 
the attention of chemists for many years past. The first 
scheme to assume any definite form was the one which, shortly 
ifter the war, enlisted the interest of Lord Moulton, and it is 
ertain that this scheme would have come to fruition had not 
the untimely death of that eminent man and great organiser 
led to its abandonment in the initial stages. Subsequently 
other schemes were suggested, but each failed to convince 
people of its soundness, mainly because the collection of the 
large sum of money deemed necessary seemed totally beyond 
the capacity of the science and industry of chemistry 

Meanwhile the need was becoming increasingly urgent 
The Chemical Society had long outgrown its premises in 
Burlington House, and was rapidly reaching the stage when 
no more books could be accommodated in its library. The 
Society of Chemical Industry and the Institution of Chemical 
Engineers had only office accommodation, and relied on the 
Chemical Society for the use of its meeting room—an apart- 
ment totally inadequate for the purposes required, being much 
too small and singularly badly ventilated 

When, therefore, the exploring committee, which had been 
formed by the mining group, in 1928, approached the members 
f the chemical group in June, 1929, and suggested co-opera- 
tion in bringing their scheme to was at 
nce apparent that what was not practicable for one group 
ilone might be easily feasible if a combined effort was made 
by both groups acting together \ agreement was 
soon reached, and the Councils of the Chemical Society, the 
Society of Chemica] Industry, the Institution of Chemical 

ineers and the Institution of the Rubber Industry agreed 

yarticipate in the scheme provided that “‘ the necessary 
unds were raised and proper accommodation was provided 
It was also agreed that the original societies and institutions 
forming the scheme should be housed at a rental not greater 
than that they paid for their present premises, and that the 
Chemical Society—in view of the transference of its library 
to the new building—should, as in its present apartments, be 
housed rent free 


the societies 


club, 


a successful issue, it 


basis of 


Fy 
mil 


to | 


The Leonard Bequest 
Before the fusion of the interests mentioned above had 
and it must be remembered that it was a true 
it was agreed to pool all resources, unless 
wished otherwise—the mining group had 


taken place 
fusion, because 
ac mors 


specifi 


decided to 
suthcient 


occupy three-fifths of a site in Westminster as 
for its needs. When the chemical group joined, it 
was decided to take over the other two-fifths and assign this 
section to the group for the purposes of a ‘‘ Chemistry House.’ 
This was not in any way the outcome of a sense of “‘ exclusive- 
ness ’’ on the part of the chemists—as, it is thought, some of 
our metallurgical friends believe—although, perhaps, senti- 
ment played some part in the desire of chemists to have a 
‘House ”’ similar to that possessed by the Americans, the 
French and the Germans. The determining factor was indeed 
a highly practical one, because the munificent bequest of the 
late Mr. Leonard to the Society of Chemical Industry could 
only be made available if the trustees were convinced that a 
project for a definite ‘“‘ Chemistry House ’”’ was actually in 
being early last September. The trustees were satisfied on 
this point a few days before the claim of the Society of Chemical 
Industry to the Leonard bequest was due to expire, and the 
Association was registered on September 15 of this vear. It 
was further agreed that the members of the two groups should 
be known as “ constituent ’’ bodies, namely : (1) Mining and 
Metallurgical Group.—Empire Counci! of Mining and Metal- 
lurgical Institutions; the Institution of Mining and Metal- 


lurgy: the Institution of Mining Engineers; the Institution 
of Petroleum Technologists; the Iron and Steel Institute ; 
the Institute of Metals; the Institute of Fuel. (2) The 


Chemistry Group—The Chemical Society; the Society of 
Chemical Industry ; the Institution of Chemical Engineers ; 
the Institution of the Rubber Industry. 

It was also agreed that the large amount of space in the 
new building left over after the above-named constituent 
bodies had acquired adequate accommodation should be 
leased to ‘‘ tenant ’’ societies. The rents obtained in this way 
will, it is estimated, more than cover the cost of upkeep and 
maintenance of the new building 

As has already been stated, ‘‘ Chemistry House ”’ will form 
a definite unit and will comprise a vertical section of the 
building and have its own entrance. It is proposed to erect 
a seven-storeyed building, one storey of which—probably the 
fifth—will be continuous, horizontally, throughout the build- 
ing and carry the Library—a splendid feature of the scheme— 
since, to commence with, it will contain some 70,000 volumes, 
and within a,few years will undoubtedly become one of the 
leading scientific libraries and information bureaux of its kind 
in the world. It is possible also that the seventh or top floor 
may be continuous throughout, because it is proposed that 
this floor should contain the restaurant and club facilities of 
the building. This will certainly be the case, unless the 
Chemistry Industry Club wish to become tenants in the 
building, for, in that event, the top floor of ‘‘ Chemistry 
House ”’ (some 3,200 sq. ft.) could be assigned to it, and this 
floor would be separated, as the remaining five floors will be 
separated, from the remainder of the building by swing doors. 
It is understood that the club will consider this question as 
soon as definite details are available, but should it decide to 
join, it is evident that the club would retain complete auto- 
nomy 

Forthcoming Appeal 

An appeal is being isued to chemical manufacturers for 
support, because it is upon them that chemists must rely for 
the greater proportion of the sum of £350,000, which, after 
careful computation, is regarded as necessary to effect our 
purpose. An appeal will also be issued to the 20,000 members 
of the “ constituent ’’ bodies, because it is hardly fair to ask 
for help for the industry, as such, unless the members of the 
combining organisations are prepared to show that they 
themselves desire to contribute in accordance with their means. 

‘“Chemistry House’’ has been allotted two-fifths of the 
whole site, and chemists must see to it that they provide 
two-fifths of the sum required. This should not prove impos- 
sible, although probably there has been no time worse than 
the present for issuing an appeal for funds. So far, the 
response from the industrial side has been very hopeful, and 
several firms have contributed substantial amounts. But 
much still remains to be done, although there can be now no 
doubt that we are within measurable distance of obtaining a 
“Chemistry House.” 
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Patent Literature 


The following information is prepared from published Patent Specifications and from the Illustrated Official Journal (Patents) by 


permission of the Controller to H.M. Stationery Office. 


Printed copies of full Patent Specifications accepted may be obtained 


from the Patent Office, 25, Southampton Buildings, London, W.C.2, at \s. each. 


Abstracts of Accepted Specifications 
ALCOHOLS. H D Elkington, London From 
Naamlooze Vennoots¢ hap de Bataafsche Petroleum 
Maatschappij, 30, Carel van Bylandtlaan, The Hague. 
(pplication date, February 17, 1930 
Ethanol vapour at a temperature about 325 C. and pressure 
of 130-300 atmospheres is subjected to the action of a catalyst 
consisting of oxide containing 20 4O per cent. of 
copper oxide Butanol and higher alcohols are obtained 
LITHOPON! Sachtleben Akt fiir Bergbau 
und Chemische Industrie, Homberg, Niederrhein,Germany 
International Convention date, December 5, 1928. 
Lithopone is ealcined and quenched in water containing 
magnesium sulphate or sodium sulphate. Barium salts, if 
not already present, are added to the lithopone before calci- 
nation, and the particles of lithopone thus become coated with 
barium sulphate whereby the lithopone is rendered weather- 


resisting 


330,811 


Magnesium 


330,539 Ges 


Chemische Fabrik vorm. San- 
International Convention date, 


330,922 ALUMINIUM SALTS 
doz, Basle, Switzerland 
February 15, 

\luminium sulphate is treated with alkaline earth glu- 
conates in the presence of alkaline earth hydroxides. The 
gluconate solution is evaporated to dryness or precipitated 
with alcohol 


1920 


w.w 


industrie Akt.-Ges 


Farben- 


\pphi- 


London. From I.G 
Frankfort-on-Main, Germany 


330,935 DYES Groves 
cation date, July 10, 1929 
\ diazo, tetrazo, or diazo azo compound free from sulphonic 
lroxy and carboxy groups is coupled with a 2!: 3!-oxynaph- 
methyl benzene of the _ general 


hy 
thoy]-4-amino-1-alkoxy 


formula : 
aa /H 


' 4 
| —CON H—< >O—alkyl 
Ws — "4 

where one X represents hydrogen and the other X represents 
CH, An example is given in which diazotised 4-chlor-2- 
toluidine is coupled with the 1-methyoxy-2-methyl 
pound; the dye gives clear red lakes \ large number of 
additional components and shades are referred to 
330,044. HyDROGEN AND CARBON MONOXIDE. J. Y. Johnson, 

London. From I.G \kt.-Ges., Frank- 


fort-on-Main, Germany date, April 8, 


com- 


Farbenindustri 
\pplication 
1920 

Gaseous hydrocarbon mixtures, ¢.g., containing methane, 
other than coke are introduced with water vapour 
into a charge in a 
are converted into hydrogen and carbon or carbon monoxide 
simultaneously with the carbonisation of coal. An example 
is given of the treatment of the waste. gas from the synthesis 
of ammonia containing hydrogen, nitrogen, and methane, to 
obtain a gas containing hydrogen, nitrogen, carbon monoxide 


and carbon dioxide. Reference is directed by the Comptroller 


oven gases 


coke oven, and the gaseous hydrocarbons 


to Specifications Nos. 3,197/1910, 7,049/1910, and 101,152 
330,900 ALIPHATI \NHYDRIDI H. Drevfus, 22, Hanover 
Square, London {pplication date, july 22, 1929 
Vapour of the acid 1s heated in contact with trioxide or 


pentoxide of arsenic or antimony, or arsenates or antimonates 
of sodium, potassium, calcium or magnesium. The catalyst 
may be contained in a tube of fireclay, silica, or copper, which 
may also contain filling material If the catalyst is volatile, 
a mixture of its vapour with the acid vapour may be passed 
through a heated tube containing a non-volatile catalyst or 
filling material. The anhydride is separated from the reaction 
products in any known manner 
330,970. TREATING CHROMIUM ORES \. Carpmael, London 
From 1.G. Farbenindustrie Akt.-Ges., Frankfort-on-Main« 
Germany. Application date, July 22, 1929. 


Chromium ores are subjected to a preliminary heating in an 


oxidising gas to over 800° C., with or without a small propor 
tion of sodium nitrate, and are then worked up with alkali 
carbonate in the presence of lime, dolomite or bauxite 

1G. Farben 
Appli 


3309 G71 


Dvyrs. <A. Carpmael, London. From 
industrie Akt.-Ges., Frankfort-on-Main, Germany 
cation date, July 22, 1929 

The dyestuffs obtained by coupling tetrazotised 4: 4 
diamino-diphenyl-3 : 3!-dicarboxylic acid with two similar or 
dissimilar molecular proportions of an amino-naphthol- 
disulphonic acid or a nuclear substitution product are treated 
with an agent yielding copper. The resulting 0-carboxy-azo 
dyestutf could also be prepared in the presence of a coppering 

In an example, the dyestuft benzidine-3 : 3!-dicarboxylic 


1 


agent 
acid —. 1 : 8-amino-naphthol-2 : 4-disulphonic acid (2 mols.), is 
treated with copper sulphate. In another example, the tetrazo 
compound is coupled with H acid in the presence of sodium 
carbonate, pyridine and copper sulphate. Some dyeing 
examples are also given. 

330,982. Dyes AND INTERMEDIATES 
and Scottish Dyes, Ltd., Earl's 
Application date, April 16, 1929. 

\nthraquinone derivatives containing chlorine, bromine, or 
sulphonic acid groups in the 2-position, and a halogen atom 
or diazo group in the 1-position are condensed in the presence 
ofcopper. The products are 1: 1!-dianthrayuinony!] derivatives 
containing the above groups in the 2: 2!-positions. Examples 
are given of the treatment of 1: 2-dichlor-anthraquinone, 

I-amino-2-brom-anthraquinone, and I-amino-2-sulpho-anthra- 

The 2: 2!-substituents in these products may be 

other substituents, e.g., by treatment with 


W. Smith, J. Thomas, 


Road, Grangemouth. 


quinone 
replaced by 
ammonia 
336,983. DyrEsS AND INTERMEDIATES. W. Smith, L. fT. 
Hooley, J. Thomas and Scottish Dyes, Ltd., Earls Road, 
Grangemouth. Application date, April 16, 1929 
1: 1!-dianthraquinonyls containing chloro, bromo, or sul- 
phonic acid groups in the 2: 2! positions (see 336,982 above) 
are condensed with substances containing reactive hydrogen 
atoms, é¢.g., ammonia, aliphatic amines, aromatic amines, 
phenols, substances in which the reactive hydrogen atom is 
attached to sulphur as mercaptans, or alkali salts such as sodium 


phenate. If ammonia is used, condensation is followed by ring 
closure of the 2: 2!-diamino-1 : 1!-dianthraquinonyl! to obtain 
tlavanthrone. The 2: 2!-dichloro derivative may be treated 


1}-dianthraquinonyl, 
with methyl- 
hydroxide 


with aniline to obtain a 2: 2!-dianiliao-1 
and other examples describe the treatment 
amine, 1-amino-anthraquinone, phenol, calcium 
and calcium chloride, potassium sulphide. 

DESTRUCTIVE HYDROGENATION. C. F. R. Harrison, 
Hall, The Green, Norton-on-Tees, and Imperial 
Millbank, London. Application date, July 19, 


330,991 
Norton 
Industries, 
I929 

A metallic catalyst for destructive hydrogenation under 
pressure in liquid phase is employed in the form of plates, 
wire, ribbon or gauze. Thus plates may be threaded on rods 

and spaced by washers to form units which are arranged in a 


vertical tower with the plates vertical, but arranged at 
right angles in alternate units 
336,999. PRODUCTION OF ETHYLEN! FROM ACETYLENE 


Farbenindustrie 
Application 


J. Y. Johnson, London From 1.G 
Akt.-Ges., Frankfort-on-Main, Germany 
date, May 24, 1929 
In the conversion of a mixture of acetylene in hydrogen into 
ethylene, the catalyst employed is tellurium or a compact 
form of nickel 
SYNTHETK RUBBER J Y. Johnson, London 
From I.G. Farbenindustrie Akt.-Ges., Frankfort-on-Main, 
Germany. Application date, May 25, 1929 
Diolefines are polymerised by the action of alkaline earth 
metals in the presence of organic solvents, and the solution 
of the polymerisation product is continuously removed. The 


337,019 


(Continued on page 628). 
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into a stream of the solvent 
before it reaches the catalyst. The solvent may be petroleum 
ether, ether, cyclohexane, or benzene. The product 1s suitable 
or the production of hard rubber 


diolefine may be introduced 





337.021. Dyers. A. Carpmael, London. From I.G. Farben- 
industrie Akt.-Ges., Frankfort-on-Main, Germany. Appli- 
cation date, June 21, 1929 

[he copper compound of a_ 1-hydroxy-4-halogen-anthra- 
juinone-2-sulphonic acid is condensed with an alkyl-, aryl-, 


cycloalkyl-, aralkyl- or acyl-amino compound, the amino 
residue entering the 4-position. In examples, the copper com- 
pound of 1-hydroxy-4-bromo-anthraquinone-2-sulphonic acid 


is condensed with acetyl-p-phenylene-diamine, -phenylene- 

diamine or acetyl-m-toluylene-diamine 

337,028. DrstrucTIVE HYDROGENATION. Imperial Chemical 
Industries, Ltd., Millbank, London, R. Holroyd and C 
Cockram, Winnington Hall, Northwich, Cheshire. Appli 


cation date, July 18, 1929 


Bituminous coal 1s heated in vacuo or in an inert gas, or pre- 





bly with hydrogen at 250 atmospheres and about 390° C 

in the presence of high temperature tar or oils derived from a 
later stage, and in the presence of catalysts in the form ot 
! foil, or plates. The coal is deoxygenated and a fusible 


obtained, which is further hydrogenated at a higher 
ra é.g., 460° to 470° C. with the same catalyst 
The products may be fractionated to obtain petrols and the 


heavy oils are further hydrogenated or returned to the process 





The hydrogen obtained in the second stage may contain 
15 per cent. of methane. An example 1s given 
37,040 | rinG Hyprocarpons. J. Y. Johnson, London 
Fri 1.G. Farbenindustrie Akt.-Ges., Frankfort-on-Main 
Germany \pplication date, July 26, 1929 


Mineral oils, tar oils, oils from destructive hydrogenation 
; converted into oils of lower boiling point 
g catalysts consisting of metal compounds of I : 3 
uble in hydrocarbon oils at a temperature of 
with or without high pressure. The metal 





00 to 600° ( 

















ve tungsten, molybdenum, chromium, vanadium, man- 
sanese, uranium, niobium, zirconium, cerium, tin, titanium, 
inium, copper, zinc, cobalt or nickel. Examples of the 
italysts include venadoy], nickel, chromium or aluminium 
icetyl-acetonates. Examples are given of the treatment of 
gas oil and oil obtained from the destructive hydrogenation of 
Own ¢ il 
337,053 ALIPHATIC ACIDS AND ESTERS British Celanese, 
Lt 22, Hanover Square, London; and W. Bader, ot 
British Celanese Spondon, near Derby Applic ation 
te, July 27, 1929 

\cetic acid and methyl acetate are obtained by treating a 
xture of methanol and inorganic acids containing organ 
groups their acid salts with carbon monoxide at 200 to 

150 id pressure up to 300 atmospheres 
Methanol from vessel 5 is mixed with phosphoric acid in 
hamber I at 60 to 90 C., and pass to a gold- or graphite 
ne eaction tube 2 heated to 300 to OO ( into whi h carbon 
xide steam are also’ drawn through pipes 13, 14 

237,05? saat 

The products pass to a vessel 15 where phosphoric acid 


and is returned to the chamber 1, 
vapour passes on to a condenser 17 and absorber 109. 
} } j 


separates Out while the 
Esters in 
the products may be saponified to produce an acid and an 
ether. 


337,109. PHOSPHORIC ACID AND HYDROGEN. 
London. From I.G. Farbenindustrie 
fort-on-Main, Germany 


1929. 


4. ; Johnso: 
Akt.-Ges., Frank 
Application date, August 24, 


Phosphorus or acids of a lower stage of oxidation than 
phosphoric acid are heated with anhydrous phosphoric acid 
under pressure. The products are hydrogen and meta- or 
pyro-phosphoric acid 


Specifications Accepted with Date of Application 


314,804. Amino-benzyl-ortho-benzoic acids, Preparation of. New- 
port Co. July 2, 1928 

316,583. Dicalcium fertilisers, Production of. A. Holz. July 31, 
1925 

319,273. C-alkyl and C-aralkyl derivatives of aromatic compounds 


Manufacture of. Z. Foldi. September 19, 1928. 


339,243 Polymerisation products of diolefines, Manufacture of 
J. Y. Johnson. (J. G. Farbenindustrie Akt.-Ges.) August 30, 
192Q 

339,255. Rubberlike masses and articles therefrom, Manufacture of. 
A. Carpmael. (/. G. Farbenindustrie Akt.-Ges.) August 30, 
1929 

339,206. Acid anthraquinone dyestuffs, Manufacture of. <A 
Carpmael. (/.G.  Farbenindustrie Akt.-Ges.) September 3, 
1929 

339,207. Vat dyestuffs of the anthraquinone series, Manufacture of 
A. Carpmael 1.G. Farbenindustrie Akt.-Ges.) September 3, 
1929 

339,276. Simultaneous reduction of ores and conversion of carbon- 
aceous materials into hydrocarbons of low boiling point. 
J. L. Fohlen. July 25, 1929 

339,283. Azine derivatives, Manufacture of. A. Carpmael 


1.G. Farbenindustrie Akt.-Ges.) August 30, 1929. 
339,291. Cracking of hydrocarbon oils. W. W 
handle Refining Co.) June 29, 1929 
339, 330 Alkali-metal carbonates and bi-carbonates and 
magnesium salts, Preparation of H. E. Potts (Soc. 
{/calina.) August I, 1929 
Compounds of hydrogen peroxide, Manufacture of. J. Y 
Farbenindustrie Akt.-Ges.) August 6, 1929. 
rock and the like, Treatment of. Odda 


Triggs (Pan- 
soluble 
Jnon 


339,332 
Johnson .G 
Phosphate 


339,340 


Smelteverk Aktieselskapet and E. Johnson. October 27, 
1925 
339,348. Cyclic non-saturated ketones with more than nine ring 


members, Preparation of. Soc. Anon. M 
October 9, 1928 Addition to 235,540 


Naef et Cie 


330,352 Vulcanisation of rubber H. Wade (Rubber Service 
Laboratories Co.) September 7, 1929 

339,357- Lead pigments, Manufacture of Swiss Inventions 
Svndicate, Ltd., and A. V. Blom. September 7, 1929. 


330,359 Basic products derived from higher fatty acids, Manu- 
facture of I.G. Farbenindustrie Akt.-Ges. August 
Addition to 317,325. 


Organic liquids, Treatment of 
g 1 


1929. 


3 39, 300. 


to facilitate storage and 


handling. J. Y. Johnson (I. G. Farbenindustrie Akt.-Ges.) 
July 4, 1929 

339,371. Cyanates and cyanamides, Manufacture of. J. Y 
Johnson I.G. Farbenindustrie Akt.-Ges.) September 13, 
1929. 


339,396. Vat dyestuffs, Manufacture of. A. Carpmael. (J.G. 
Farbenindustrie Akt.-Ges.) September 28, 1929 

339,410. Mordant dyestuffs, Manufacture of. I.G. Farbenindustrie 
Akt.-Ges. October Io, 1928 

39,436. Pyridine compounds, Manufacture of. A. 
Schering-Kahlbaum Akt.-Ges.) October 31, 1929. 

339,469. Aluminium alloy. O. Kamps. November 25, 1929. 

339,479. Destructive hydrogenation of carbonaceous materials, 
Method and apparatus for. W. R. Tate, H. P. Stephenson, 
J. F. Lehmann, and Imperial Chemical Industries, Ltd. 
November 29, 1929 

339,489. Halogenated 4:5:8: 
Manufacture of. I.G. 
1925 


339,491 


Ww 


Carpmael. 


g-dibenzo-pyrene-3 : 


1o-quinones, 
Farbenindustrie Akt.-Ges. 


December 6, 
Acetone, Manufacture of. H 


D. Elkington. (Naamlooz 


Vennootschap de Bataafsche Petroleum Maatschappij.) Decem- 
ber 6, 1929 
339,504. Magnesium, Preparation of, by electrolysis. C. Arnold. 


Dow Chemical Co.) December 16, 1929. 

339,516. Dyestuffs of the anthraquinone series, Manufacture of 
A. G. Bloxam Soc. of Chemical Industry in Basle.) 
ber 24, 1929 

339,521. Heat treatment of manganese steel 
Wharton Ivon and Steel Co.) December 31, 1929. 

339,562. Ammonium nitrate, and calcium carbonate, Production of 
mixture of. Odda Smelteverk Aktieselskapet and E. Johnson. 
March 4, 1929 

339,579. Molten mass of metal or alloy, particularly a mass of 
molten steel in a ladle, Treatment of. F. Krupp Akt.-Ges 
April 30, 1929. Addition to 312,063. 


Decem- 


H. Wade. (Tavlor- 
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Why not know all about the 

VITREOSIL System? If your 

works are inthe United Kingdom 

we will gladly place an advisory 

expert at your service. May we 

send you descriptive literature 
Write: 

The Thermal Syndicate, Ltd., 
VITREOSIL Works, 
Wallsend-on-Tyne. 

London Depot: 

Thermal House, Old Pye St., 
°S.W.1 
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itreosil 


HE illustration shows a column 

of VITREOSIL Absorption 

Vessels for Hydrochloric Acid 
Manufacture. This system is econo- 
mical of ground space, has no sub- 
merged joints,and has a high absorption 
efficiency. 


VITREOSIL does not sweat, crack or 
disintegrate,and being quite unaffected 
by the acid, gives a water-white product. 
The plant can be stopped and quickly 
re-started without damage. 


oe) g 1 t The plant that speeds 
up production and 







effects economies. 
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Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
thin 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
iue from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. Jn each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.} ; : 
ALLIANCE ARTIFICIAL SILK, LTD., 
M., 27/12/30 Registered November 29, 
rust Deed. dated 
charged on 

also general charge 

ENGINEERING 
WwW. M., 27/12/30 


Broad 
deben- 


Oulton 
$ I 13 000 
November 21, 1930), 
land and buildings at 
*Nil April 8, 1930. 
DEVELOPMENT CO., 
Registered December 6, 
not ex.), debentures. present issue /698 10s 
*Nil. December 31, 
ICESS SOAP, LTD., Slough. (M., 27/12/30.) 
5, £1,200 debentures, 3rd series ; general 
December 31, 1929 
ASTLE-UPON-TYNE ZINC OXIDE CO., LTD. 
2/30 Registered December 2, £4,000 debentures, 
to Branch Nominees Ltd., 15 Bishopsgate, E.C charged on 
land at Birtley (Durham), charge. * £8,000 
October 15, 1930 
PHOTOMATON 
1 A M 


bentures, 


tul ured Dy 


present 
Oulton Broad, 

CHEMICAL 
Lt D., 


1es OT 


400,222 


issue 


London 


1929 


yecember 5 


*/Q,500 


also general 
PARENT CORPORATION, LTD., Lon- 
27,12/30.) Registered December 8, {100 and 


part of £400,000 general charge *Nil 


2, 1930 


Satisfactions 

ALLIED CEMENT MANUFACTURERS, LTD late 
SHIP CANAL PORTLAND CEMENT MANUFACTURERS, 
LTD.), London, W.« MS., 27/12/30.) Satisfaction registered 
December 2, £29,489, part of amount registered September 2 


Q2 


ALUMINIUM CO., LTD., London, E.C 
Satisfaction registered December 3, 


tober 14, 1914 
London Gazette, &c. 


Companies Winding Up Voluntarily 
CLAY PRODUCTS, LTD. (C.W.U.V., 27/12/30 
claims by January 31. Members’ voluntary 
\ll creditors have been, or will be, paid in full. j 
GLOBE OILFIELDS, LTD. (C.W y V., 27/12/30.) 
sy special resolution December 15. Stanley Hutchinson, 
Pavement House, Moorgate, London, E.C.2, 
liquidator, and authorised to enter into an 
with a new company to be formed for the sale to 
it of the undertaking and assets 
PREMIER OIL AND FINANCE CO., LTD. (C.W.U.V., 
2/3 By special resolution December 15 Stanley 
n, of Finsbury Pavement House, Moorgate, London, 
appointed as liquidator, and to enter into an arrange- 
nent with a new company to be formed for the sale to it of the 


nad 
aida 


(M.S. 


£15,884 4s., 


BRITISH 


27/12/30 


r¢ stered 


Creditors’ 
winding-up. 


of Finsbury 
appcinted as 


ingement 
] 


assets 





New Companies Registered 

BRENT MANUFACTURING CO., LTD. Registered 
December 19. Nominal capital, {1,000 in {1 shares. Manu- 
facturers of and dealers in all kinds of paints, varnishes, 
and distempers, chemicals, insecticides, 
agricultural and horticultural implements, 
et Directors: H. C. Hogbin, Highlands, Osterley Park, 
Middlesex ; H. Fear, J.P., Ferndale, Staines. 

SALERNI CARBONISATION PROCESS, LTD., Trafalgar 
House, II Waterloo Place, London, S.W.1.—Registered 
Nominal capital, f1oo in £1 shares. To 
patents, patent rights, brevets d’invention, 


> ] } 
enamels washes 


germicides and 


December 18 


acquire any 


licences, copyrights and trade marks relating to the car- 
bonisation, distillation or other treatment of carbonaceous 
materials, and to carry on the business of manufacturers and 
repairers of and dealers in power transmission mechanisms 
and change speed mechanisms, motor vehicles, etc. 
UNIVERSAL DETERGENTS, LTD., Canning Road, 
West Ham, London. Registered December 19. Nominal 
capital, {100 in {1 shares. Soap manufacturers, etc. Directors ; 
J. R. Booer, F. H. Bailey, J. Hill, W. E 


Ross. 





Company News 


3RITISH DruG Houses, Ltp.—The usual quarterly dividend 
of 1} per cent. is announced on the preferred shares. 

ParMaAc, Ltp,—A dividend is announced on the 53 per cent. 
(free of tax) cumulative preference shares in respect of the 
half-year ending December 31, 1930. 

YORKSHIRE DyEWARE AND CHEMICAL Co.—An_ interim 
dividend of 23 per cent., less income tax, has been declared. 

Low TEMPERATURE CARBONISATION, Ltp,—The report for 
the year to October 31, 1930, states that sales and trading 
revenue amounted to £76,540, against {115,069 in the previous 
period of fifteen months. After deducting costs of coal and 
carbonising and salaries, etc., and including interest and 
dividends received, there is £30,475, from which is deducted 
running expenses, research and experimental work costs, 
leaving £2,683, against £11,578. Interest absorbed a further 
£12,000, leaving a debit balance of £9,317, which has been 
transferred to the balance sheet, making a total debit at profit 
and loss account of £13,811. The report states that the year 
was on the whole very unsatisfactory from a trading point of 
view, largely on account of the further fall in price of by-pro- 
ducts. Had the prices remained at the level of even 1927 
1928, the crude oil from Barugh and Askern would have 
realised an additional £37,500. The coalite works erected 
for the South Metropolitan Gas Co. at East Greenwich is now, 
it is stated, practically complete, the first battery has been 
heated up, and production will commence early in January. 


Continued from page 623) 

Refined Coal Tay—Like the previous year, the value of this 
important product fell during April/May at which period it is 
generally anticipated there will be a firmer tendency. The 
consumption during the year was lower than normal, but this 
is accounted for by the change-over in local administration. 
This change in constitution had the effect of holding up road 
work very considerably, but it is thought that the coming year 
will make amends, and therefore a very busy time is ahead for 
road surveyors and contractors alike. The year commenced 
with value at about 4d. per gallon, but during April/May, 
when it was noticed that the demand was below normal, 
competition became very keen and prices fell to 3$d. per gallon 
and eased gradually to the present 3d. per gallon. 

Blast Furnace Tav.—TYhe ironmasters agreed to hold the 
price of this product at 2?d. per gallon f.o.r. their works in 
buyers’ packages, at which figure it has remained throughout 
the year. The throughput was steady but rather small. 
Naphtha.—There was a steady demand for the better 
grades throughout the year but, nevertheless, quotations fell 
steadily from about 5}d. per gallon in) January/March to 
about 4d. per gallon at the present time, in sympathy with 
Solvent Naphthas and Motor Benzols. 

Water White Products—vTaking the whole the 
demand for naphthas and benzole has been disappointing. 
There was no desire on the part of consumers to contract for 
more than their immediate requirements, with the result that 
distillers almost invariably had fair quantities of unsold 
products in stock. Accordingly, values were not forced up 
and have remained fairly constant. Solvent naphtha go/160 
fluctuated between 1s. 13d. and 1s. 33d. per gallon in bulk, 
ex makers’ works, while heavy solvent 90/190 almost always 
followed suit at about 1d. to 2d. per gallon lower. Motor 
benzole found a steady, if small, outlet from January to 
July at round ts. 53d. to 1s. 64d. per gallon, but thereafter 
the demand fell away and quotations decreased to the present 
level of 1s. 4d. to 1s. 5d. per gallon 
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LEONIL W 


A NEW WOOL SCOURING ASSISTANT OF EXCELLENT 
WETTING OUT AND EMULSIFYING PROPERTIES, WHICH 


CONVERTS THE LIME SOAP INTO A FINELY DISPERSED 
FORM, EASILY RINSED OFF. 


(1) Cleaner and better scoured wool, 
(2) No injury to fibre by alkali, 


(3) Reduction in consumption of scouring 
agents, 


(4) Overcomes difficulties caused by hard 
water, 


(5) Greater output. 





Represented in Greet Britain by — 


I.G. FARBENINDUSTRIE ‘AKTIE GESELLSCHAFT * 


: FURT A/MAIN 


“ ee Anes RR CRC 
CROMFORD HOUSE, CROMFORD COURT, MANCHESTER. 
46, Vi I ; 27ka, St. Vincent Street, Thames House, Queen Street Place, 
BRADFORD. GLASGOW LONDON, E.C.4 

{OMAS H. DANIELS & CO 

toad, Belfast - 


Sole Agents in Ireland for 1.G. Dyestuff 
ba Sorella Buildings, € 


—_ i 


s, Ltd —TI 
yrosvenor I oie 
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LANCASTER Pm | NU 
LZ WYDROCHLORIC, \ 
S T KAM : SULPHURIC, 
TRAPS 


The most economical trap 

made. Will drain water at from 

212° Fahr. upwards from any 

pressure of steam. Can be 

examined while working. The a | 

users of over 140,000 of the — i} 


Trape testify other efficiency ry Ty EVAN . . go 
LANCASTER & TONGE LTD. PN) 5 we), Bee lame fo) 2 ee 
Pendleton Manchester wi 2 hr E s. 


Telephone: PENDLETON 794 Telegrams; “PISTONS,” Manchester 














PERMANENT COLOURS— 
PERMANENT VALUES 


EMCO DYESTUFFS 


Uniform in quality — dependable 
source of supply 


The finest range of Pigment colours 
ever produced by a British firm 


EMCO DYESTUFFS LTD 


FORMERLY A BRANCH OF MAJOR & COMPANY LTO 


SCULCOATES HULL 


Specialists in the requirements of The Colour Making Trade. We 
do not make Lakes, neither do we cater to consumers’ needs. 
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Dyestuffs Monthly Supplement 


Published in the second issue of “ The Chemical Age” each month 





Commumications relating to editorial matter for the Dyestuffs Monthly Supplement should be addressed to the Editor, THe CHEMICAL 
Act, Bouverie House, 154, Fleet Street, London, E.C.4. Advertisement matter, subscriptions, etc., should be sent to the Manager. 
The Supplement is devoted to the interests of both manufacturers and users of dyestuffs, and contributions will be welcomed. 





The Castleford Disaster 

THE feelings of sympathy evoked by the accounts of the 
horrors of the explosion at the works of Hickson and 
Partners at Castleford will be especially present in the 
minds of colour-users. The dimensions of the disaster are 
imposing—a death roll of 13 men, scores of houses nearly 
demolished, a large factory of many buildings laid in ruins. 
Our condolences go out to the people of Castleford, par- 
ticularly to the relations and friends of the dead, to the 
unemployed, to the firm of Hickson and Partners, and to 
Mr. Ernest Hickson, the founder of the firin, now largely 
retired from business, ex-President of the Society of Dyers 
and Colourists, whose work for the Society in many ways 
and for very many years has been so highly valued by his 
fellow-members, and in the dyeing industry generally. 


Colour Users’ Meeting 

The Colour Users’ Association are holding their annual 
general meeting at Blackfriars House, Manchesrer, at 
12 noon on Tuesday next. The annual report and the 
annual presidential address are usually documents of 
importance, and this year both may be expected to be at 
the usual level in thisrespect. The condition of the textile 
industry is in itself a matter of grave concern to the users, 
and the policy to be followed when the Dyestuffs Act runs 
out at the end of this year is also one of first-rate importance. 
The time is approaching when some indication of the 
Government’s intentions must be given, and the publication 
of the report now being prepared on the operation of the 
Dyestuffs Act in the last ten years cannot be long deferred. 
In this situation, the attitude of the colour users is an 
important, if not vital, factor, and the proceedings at 
Tuesday’s meeting will be awaited with interest. 


Natural Dyes of India 


Our Indian correspondent sends an interesting article 
on the revival of the natural dye industry of the country. 
This, of course, goes back to very early times, but latterly 
has been all but extinguished by the importation of 
synthetic dyestuffs. A lady who in 1918 began a special 
study of the ancient colours of the East, founded a chemical 
and biological colour and dye research laboratory at 
Dholpur, and there the production of dyes from natural 
matter appears to have been studied with some success. 
The results have been submitted to Bombay and Calcutta 
colour merchants, and a natural colour factory has been 
established at Dholpur, capable of a daily output of a ton 
of colour. So favourable has been the reception of these 
products that arrangements are being made to market the 
natural dyes, and it is estimated that in price they can 
compete with imported synthetic dyes. 


Dyestuffs for Artificial Silk 


When experiments began to be made on the production 
of the new fibres that later became grouped under the 
general title “‘ Artificial silk ’’ it was little realised what 
problems would eventually arise when the questions of 
dyeing and printing came under consideration. It was 
found to be possible to dye viscose and similar types with 
the dyestuffs used normally for cotton. At first, it seemed 
as if there was to be no difficulty. Then, however, weft 
bars, due sometimes to varying tension in weaving and 


sometimes to chemical irregularities, created differences 
in the affinity of the material to be dyed. For many years 
the only possible course was to select dyestuffs from the 
existing ranges as carefully as possible, and until Icyl 
colours were introduced by Imperial Chemical Industries 
there was no certain method of covering these inequalities 
in the dyeing properties. By the production of these Icyl 
colours at least one of the difficulties was eliminated. 


Cellulose Acetate Silk 

Cellulose acetate silk, while possessing many advantages 
over other types of artificial silk, brought into existence still 
greater difficulties. It was found that few of the dyestuffs 
available possessed affinity for this fibre, and the majority 
even of these produced shades possessing inferior fastness 
properties. When eventually the Duranol series was 
discovered, not only were excellent results obtained from 
a fastness point of view, but, possessing direct affinity for 
the fibre, these dyestuffs were exceedingly easy to apply. 
The lead gained in the production of these two groups of 
artificial silk dyestuffs has not been lost, and continual 
research and investigation are resulting in the addition 
of many new dyestuffs to the ranges. 


I.C.I. Booklets 

Imperial Chemical Industries are issuing a series of 
booklets dealing with the dyeing of artificial silks. The 
first deals with the production of even shades on variable 
viscose, the second with the obtaining of solid shades on 
mixtures of viscose and cotton. They are both extremely 
interesting and cover the subjects carefully from the dyer’s 
point of view. Everybody who uses dyestuffs for artificial 
silk will find them exceedingly useful. Further booklets 
are also in hand and will be available at a later date. 

The Publicity Department of Imperial Chemical Indus- 
tries, Imperial Chemical House, London, S.W.1, will be 
glad to send copies of the booklets to inquirers. 


Dyestuffs Licences for June 


The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during June has been furnished to the Board of 
Trade by the Dyestuffs Advisory Licensing Committee :— 

The total number of applications received during the 
month was 514, of which 434 were from merchants or 
importers. To these should be added eight cases outstanding 
on May 31, 1930, making a total for the month of 522. 
These were dealt with as follows: Granted, 497 (of which 
471 were dealt with within seven days of receipt) ; referred 
to British makers of similar products, 20 (of which 16 
were dealt with within seven days of receipt) ; outstanding 
on June 30, 5. Of the total of 522 applications received, 
487 or 93 per cent. were dealt with within seven days of 
receipt. 


The Practical Dry Cleaner 

The Practical Dry Cleaner, Scourer and Garment Dyer 
(C. Lockwood and Son, pp. 378, 12s.), by W. T. Brannt 
and J. B. Gray, has now reached its sixth edition, and 
may therefore be taken to have established its usefulness 
in this large industry. For several years the cleaning and 
dyeing industry has been experiencing a wonderful growth, 








2 The Chemical Age 


July 12, 1930 


(Dyestuffs Monthly Supplement) 





Many new plants have been constructed and older ones 
remodelled to meet the growing demand. Improvement 
in equipment and methods has kept pace with the growth 
of the industry. New processes and machinery are con- 
tinually being designed, and the chemistry of the subject 
—a vital section—continues to make advances. The 
chapter on “ Practical Chemistry for the Cleaner and 
Dver ”’ illustrates the extent to which a sound knowledge 
of chemistry enters into industrial processes. The familiar 
industry of ‘‘ French dry cleaning’’ takes its name from 
the Frenchman, M. Judlin, who in 1866 applied the 
detergent properties of benzine to the cleaning of fabrics 
and similar purposes. Even as early as 1848, however, a 
method of dry cleaning was in use, in which the solvent 
employed was camphene, an oil of turpentine specially 
distilled for burning in lamps. The introduction within 
recent times of new types of materials has added to the 
difficulties of the practical dyer and cleaner, as it has done 
in the case of the dyestuff producer, and the cleaning 
and dyeing business is now a complicated affair compared 
with what it once was. This text book is certainly not 
too large for such an industry ; it is, although condensed, 
comprehensive, and its notes on the various sections are 
clear and practical. 
Levies for Wool Research l 
Since its incorporation in September, 1918, the Woo 
Industries Research Association has been supported by 
voluntary subscriptions. Its activities have so increased 
that its annual expenditure is now in the neighbourhood 
of £25,000, and for developments contemplated it is esti- 
mated that a minimum sum of £30,000 per annum will be 
necessary in the future. The Empire Marketing Board 
subscribes £3,250 per annum, and is also financing an 
Empire survey of the conditions of wool production. 
Under the conditions now in operation governing the 
grant from the Department of Scientific and Industrial 
Research, the Association is entitled to receive £{ for £ 
up to a maximum of {10,000 per annum in respect of all 
income raised by the Association in excess of £10,000 per 
annum. Consequently, in order to earn the maximum 
grant, the Association has to raise an annual income of 
£20,000. 
". A scheme has been devised and approved under which 
a levy of 2d. per bale will be collected on all imported 
wool retained for consumption in this country, and a 
corresponding contribution will be levied on the basis of 
id. per week per operative, payable by the employers in 
the processing sections, except worsted spinning. Worsted 
spinners have agreed to share the cost of the levy on raw 
wool by a payment to topmakers of 3d. per bag on tops 
delivered. It was estimated that these proposals would 
result in the following income: Levy on imported wool, 
{10,482 ; levy on employed operatives, £10,338; grant 
from the Department, £10,000 ; total, £30,000. With the 
assistance of the shipowners transporting wool from the 
Colonies to this country, the levy on raw material came 
into operation on all wool unloaded in this country after 
4 p-m. on June 30, and is collected with the freight. In 
order to make the whole scheme uniform, the levy on the 
processing sections came into operation as from July 1. 


A Review of British Dyestuffs 

Mr. W. E. Moessner, United States Vice-Consul in Man- 
chester, has prepared an exhaustive review of the British 
dyestuffs industry for the Department of Commerce in 
Washington, a summary of which is published in the official 
Commerce Reports for June. At present, it is stated, 
Great Britain produces 10 to 15 per cent. of the world 
output, and since 1924 exports and consumption have 
increased 50 and 17 per cent. respectively, while imports 
have declined more than 30 per cent. Although largely 
in the hands of Imperial Chemical Industries, there are 


still a number of independent firms, among whom mention 
is made of L. B. Holliday and Co., the British Alizarine 
Co., Brotherton and Co., British Celanese Co., J.C. Bottom 
ley and Emerson, Williams (Hounslow), J. W. Leitch, 
British Synthetics, Hickson and Partners, and the Colne 
Valley Dye and Chemical Co. Of the foreign controlled 
firms the most important is the Clayton Aniline Co. It is 
estimated that the total number of persons employed is 
11,500. Attention is drawn to the fact that the bulk of 
the industry’s raw materials is now manufactured in this 
country, and that about 85 per cent. of the home con- 
sumption of finished dyestuffs goes into the textile industry. 
United States Dyestuffs Production 

Production of domestic dyes in the United States 
in 1929 was approximately 110,200,000 lhs., an increase 
of 13,570,000 lbs., or 14 per cent., over production in 1928. 
The value of the output due to a decrease in prices was less 
than half that of 1920—the vear of maximum value of 
production. Sales of dyes in 1929 amounted to 104,690,000 
Ibs., valued at $44,593,000, or 42°6 cents per lb. Both 
quantity and value cf sales show an increase of I2 per cent. 
over 1928, according to the U.S. Tariff Commission 
In 1029 dyes of domestic production supplied about 
g2 per cent. of American consumption by quantity and 
about 80 per cent. by value. There was in addition an 
exportable surplus of the bulk low-cost colours, principally 
indigo and sulphur black, of 34,000,000 Ibs. The production 
of vat dyes in 1029 established a new record with a totai of 
more than 9,000,000 lbs., as compared with 6,514,132 lbs. 
in 19028. The weighted average price of al! domestic dyes 
sold in 1929 showed virtuaily no change from the average 
for 1928. 

Indigo, the leading colour made in the United States, 
shows an average sales price of 14°9 cents per lb. in 1929, 
as compared with 14 cents in the previous year. In 1917, 
the first year in which domestic indigo was produced, 
it sold for $1°42 per lb The pre-war price, when the entire 
supply was imported, was 15 cents per lb. The increase 
in the price of indigo was offset by decreases in the prices 
of a large number of other dyes. The imports of coal-tar 
dyes in 1929 were by quantity about 8 per cent. of apparent 
consumption. The total exports of coal-tar dyes in 1929 
were 34,120,597 lbs., valued at $7,276,618. This repre- 
sents an increase of 6,305,333 lbs. in quantity and an 
increase in value of I1°4 per cent. over that of 1928. The 
exports consist principally of indigo, sulphur black and 
low-priced bulk dyes. The imports of dyes during 1929 
{preliminary figures) were 6,410,355 lbs., with a foreign 
invoice value of $5,359,058. This represents an increase 
of abcut 20 per cent. by quantity and 24 per cent. by value 
over that of 1928. Imports originate almost entirely in 
Germany and Switzerland. The total output of inter- 
mediates in 1929 was 349,226,000 lbs., as compared with 
279,274,807 Ibs. in 1928. Sales totalled 147,418,000 Ilbs., 
valued at $28,145,000, or a unit value of Ig'I cents. 
In 1928 sales amounted to 115,837,340 lbs., valued at 
$24,126,473, or 21 cents per lb. 


A New Colour Consciousness 

In the annual report of the U.S.A. Textile Colour Card 
Association, presented by the director, Mrs. Rorke, it is 
claimed that the Association has played no small part in 
the awakening of the United States to a great colour 
consciousness. ‘‘ To-day,” it states, ‘‘ our colour, like our 
music, is an expression of the age we are livingin. Through 
colour hue and form, America is expressing her culture, her 
sense of the beautiful. It is apparent everywhere—in our 
architecture, in our homes, in our taste in dress, in our 
industrial arts. But greater and greater grows the need 
of trained colourists. Some day, let us hope, we may play 
an even bigger part in making America a nation of world- 
wide influence in industrial art as well as in commerce.” 
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Absorption of Dyes by Cotton and Rayon Materials 
By A. J. Hall, B.Sc., F.l.C., F.T.1. 


Some practical difficulties in dyeing cotton and rayon materials, arising from the properties of both dyes and textile fibres, ave 


discussed by Mr. A. J. Hall in the following article. 


Ir is a comparatively easy task to classify dyestuffs according 
to their chemical constitution or affinity for the various 
fibres and so arrive at generalisations as to methods for their 
application. But it is necessary to remember that these 
generalisations are nothing more than generalisations. Prac- 
tical dyers frequently experience exceptions due to abnor- 
malities in the properties of both dyes and textile fibres. 
Thus numerous difficulties occur in dyeing, and it is the 
purpose of this article to discuss some of them 

Most textbooks on dyes or dyeing give reference to theories 
of dyeing ; usually four such theories are cited. But in spite 
of a large amount of research and effort spread over a number 
of years, there is at the present time no general agreement as 
to the process or processes by which textile fibres absorb and 
persistently retain dyes, and the introduction of new fibres 
such as viscose and cellulose acetate rayons have only served 
to make the formulation of a theory more difficult. Curiously 
enough, it is probably true to say that less interest in such 
theories is now being taken than formerly. So that the dyers’ 
art is to-day based much less on theoretical considerations than 
on accumulated and often correlated observations. 


Accessibility of Fibres 

In the first place it must be clearly recognised that the 
absorption of a dye by a textile material is largely determined 
by the condition and pre-treatment of that material. It 
makes considerable difference to the dye absorption whether 
or not the individual fibres in the cotton or rayon yarns com- 
posing the textile material being dyed are pressing upon each 
other tightly. The accessibility of the fibres to the dyes 
employed is of the greatest importance. 

Whenever possible, cotton and rayon fabrics are dyed in the 
jig, since this type of dyeing machine allows the dyeing 
process to be carried out rapidly and with the minimum con- 
sumption of dye. But it is evident that under such conditions 
the pressure of the fibres upon each other is considerably 
influenced. In jig dyeing, the fabric is pulled from one roller 
to the other in its passage through the dye liquor. The warp 
threads are thus subject to tension. Since the effect of this 
tension on a yarn composed of fibres twisted about each other 
is to cause these fibres to press upon each other more closely, 
penetration of the dye liquor is proportionally restricted. 
The tension on the weft yarns is much less. Thus it happens 
that the warp yarns of a fabric are generally less satisfactorily 
dyed than the weft yarns. 

The dyer must, as far as possible, avoid badly penetrated 
dyeing, because the dyed materials develop a displeasing 
character in wear. This defect is not at first noticeable, since 
the dye is uniformly distributed over the surface of the fibres. 
But when the material is worn the fibres become displaced 
relative to each other and the inner fibres, which are white or 
but slightly stained, become exposed. 


Preparatory Treatment 

At least two methods can be adopted for overcoming the 
difficulty thus caused. The dyer may use the most modern 
form of jig, in which tension can be reduced to a minimum, or 
he may specially prepare the fabric being dyed. The first 
method will not be discussed here except to state that in the 
modern jig the use of ball bearings, friction clutches, and 
positively driven guiding rollers, has enabled the tension, and 
especially irregularities of tension, to be largely avoided. 
The special preparation involves two factors. Thorough 
purification of the textile material by previous boiling with 
alkali and bleaching with active chlorine removes fats and 
waxes from the cotton and thus makes it more absorbent and 
less waterproof towards dye solutions. At the same time the 
alkali-treatment undoubtedly has the effect of permanently 
swelling the cellulose of the cotton fibres with the effect of 
increasing its absorbency. It is thus possible to counteract 
partially difficult penetration of the dye liquor between the 
fibres by assisting the passage of the liquor into the individual 
fibres. But the preparatory treatment may act in quite a 


He concludes that there exists here a field for much profitable research. 


different manner. If the fabric is allowed to shrink in the 
warp during the preparation then the individual fibres in the 
yarn press with a diminished force upon each other—the yarn 
becomes more bulky. This effect persists to a certain extent 
during the subsequent dyeing operation and thus counteracts 
to a limited extent the prevailing tension. 

A striking instance of the value of correct preparation is to 
be found in the dyeing of fabric consisting of a cotton warp 
and a viscose weft. This type of fabric is very popular at the 
present time and is usually dyed in shades of moderate depth 
by means of direct dyes. If dyed in the usual type of jig it is 
found, on examination of the dyed fabric, that the rayon is 
dyed to a much deeper shade than is the cotton. The reasons 
for this are that the cotton warp yarns are tightly twisted 
and they are subject to tension during dyeing; further, 
viscose rayon usually has a greater affinity than cotton for 
direct dyes. From the point of view of better equalisation of 
shade on the two fibres it would thus be preferable for the rayon 


to be in the warp and the cotton in the weft. How can 
the shades on the fibres be brought more nearly equal ? It is 


found by practical experience that this difficulty can be effec- 
tively overcome by scouring and bleaching the fabric in a 
slack form before dyeing. If the fabric is scoured in a winch 
machine or by pumping the scouring liquor through it whilst 
loosely packed in any suitable vat and then dyed in a winch 
machine, or even if afterwards dyed in a jig, the scouring 
treatment has so shrunk the cotton yarn as to neutralise the 
adverse effects of tension in dyeing; the resulting fabric is 
found to have both types of yarn dyed to the same depth. 


Wetting-out Agents 

There are many wetting-out agents on the market for the 
purpose of assisting penetration in dyeing, and there is no 
doubt but that they are useful. But a difference must be 
distinguished between the penetration of the dye liquor into 
and between textile fibres as present in a yarn and the pene- 
tration of the dye particles. It does not necessarily follow that 
where the dye solvent (water) enters, the dye particles do also. 
In a yarn composed of cotton fibres twisted tightly about each 
other these fibres act somewhat after the manner of an edge 
filter and such a type of tilter is very efficient. Diffusion and 
other experiments have shown that the dye particles in an 
aqueous solution of a direct dye are usually large, and it would 
appear that such particles are unable to pass between adjacent 
fibres. The action of a wetting-out agent probably consists 
of lowering the surface tension of the solution and also of 
increasing the dispersion of the dye. The first effect on 
surface tension is sufficient to ensure penetration of the dye 
solvent into and between the fibres, but not the penetration of 
the dye particles. A wetting-out agent only becomes really 
effective as regards dye penetration if it definitely increases 
the dispersion of the dye—that is, makes the dye particles 
smaller such that they more readily pass between the fibres. 
In support of this it is frequently noticed that a fabric im- 
mediately becomes thoroughly wet when placed in a vat 
dye liquor containing a wetting-out agent, but the penetration 
of the fabric by dye is subsequently seen to be poor. 

The edge filtration effect shown by the fibres in textile 
yarns is accentuated by the fact that these fibres swell con- 
siderably in cross section when wetted. The result of this 
swelling is a compression of the fibres, thus reducing the 
space between them and increasing the difficulty of dye 
particle penetration. 

So far, tension on a yarn or fabric has been regarded merely 
as a means for compressing the individual fibres upon each 
other. But it has been shown (A. J. Hall, J. Soc. Dyers and 
Col., 1929, 45, 78) that the stretching of tmdividual viscose 
fibres affects their absorption of dyestuffs. Separate viscose 
fibres, some maintained under tension by means of suitable 
weights and others allowed to hang slack, were dyed together 
in solutions of various dyes, and it was found that with certain 
dyes the stretched fibres dyed to a definitely paler shade than 
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the slack fibres and with others the difference between the 
stretched and slack fibres was much less definite. The marked 
difference of shade was characteristic of the majority of the 
dves tested It is thus evident that in some way or other 
the stretching affects the fine structure of viscose rayon so as 
to modify its affinity for dyes. It would be interesting to 
know if similar effects could be obtained with cotton fibres, 
but such an investigation is most difficult in view of the small 
length of individual cotton fibres and their lack of 
uniformity 

But the arrangement (as produced by manufacture or 
preparation) of the individual fibres in the yarns which form 
cotton and rayon fabrics is only one factor which aftects 
their absorption of dyestuffs. Another important factor is 
the preparatory treatment which affects the cellulose of such 
fibres. In particular dry heat, kier boiling, and mercerisation 
may be cited among such preparatory treatments 
will now be considered. 

Generally, the exposure to heat of a cotton or cellulose 
rayon tends to diminish its affinity for direct dyes. There 
is also a corresponding decrease in the affinity for moisture 
the two affinities run parallel. So that in the singeing of 
fabrics for the removal of projecting short fibres it is not 
surprising that the fabric has its affinity for direct dyes 
decreased. The higher the temperature of heating the greater 
the diminution of dye affinity. This effect of heating 1s 
probably due to two causes—the resulting decreased active 
surface of the cellulose and the slight chemical changes 
produced in the cellulose itself. Heating of cellulose in air, 
as in singeing processes, tends to form oxycellulose, and this 
has almost no affinity for direct dyes. A singed fabric thus 
generally dyes to a paler shade than the same fabric not 
singed. 


also 


These 


Mercerisation and Kier Boiling 

Mercerisation and kier boiling are processes in which the 
cotton and viscose fibres are subjected to the action of a 
caustic alkali. The effect is greater in the case of mercerisation 
because the concentration of alkali employed is very much 
higher and the temperature of treatment lower than in the 
case of kier boiling. Both processes have a swelling action 
on the fibre, and it must be pointed out that in this particular 
form of treatment a high temperature restricts swelling rather 
than Thus rayon 
10 per cent. caustic soda at about —8° C., whereas the solution 
is but partial at --15° C. The direct result of the swelling 
is to increase the affinity of the cotton fibre for direct cotton 
dyes, the connection between swelling and affinity being 
shown by the similar curves in Fig. 1 (showing 
increased affinity of cotton for direct dyes as pro- 
duced by mercerisation) (Pope and Huebner, J. Soc 


assists it viscose can be dissolved in 





i i i J 
° 


20 40 60 80 
Caustic Soda—> 





Absorption of Benzo Red 4B. 
oO 





(Twadde//) 
Fic, I. 
Chem. Ind., 1904, 28, 404) and Fig. 2 (showing swelling of 


cotton fibres as produced by mercerisation) (Collins 
Williams, J. Text. Inst., 1923, 14, 287). 

The effect of swelling as produced by kier boiling and 
mercerisation is of particular interests as regards materials 
containing both viscose rayon and cotton. A kier boil of 
such a material with about 2 per cent. caustic soda does not 
greatly alter the relative affinities of the two fibres for direct 
dyes; both before and after the treatment, the rayon dyes 
to the deeper shade. But after mercerisation with caustic 
potash (for protection of the viscose rayon), whereby a much 


and 


greater swelling is produced, the cotton dyes more nearly to 
the same depth of shade as the viscose rayon. It thus appears 
that the cotton is affected to a greater extent than the rayon. 
This difference is important, for the process of mercerisation 
thus tends to make the mixed fabric more attractive and 
assists the dyer. If the dye affinity of the rayon were increased 
much more than that of the cotton then the mercerisation 
process for these materials would have to be abandoned. 

After mercerisation of cotton goods it frequently happens 
that they are dried before dyeing Knecht several years ago 
found that such drying seriously decreased the affinity of the 
mercerised cotton for direct dyes, and some indication of the 
extent of this effect is to be seen in the following results which 
he obtained (J. Soc. Dyers and Col., 1908, 24, 67). 

Absorption 


Cotton Yarn. of Benzo- Chryso- 
purpurine 4B. phenine 
Per cent Per cent 
Mercerised and dyed without drying 3°24 0:90 
ditto air dried before dyeing 3:03 0°92 
ditto dried at 110°C. ditto 2°51 0:84 
Not mercerised 1°77 0°58 


The absorption of dyes by mercerised goods is thus largely 
dependent on their heat treatment between mercerisation 
and dyeing. It is more economical to dye direct from mer 
cerisation and without drying, but, on the other hand, more 
even dyeing is obtained if the mercerised material is dried 
before dyeing. It is sometimes possible to trace uneven dyeing 
in mercerised goods to uneven drying after mercerisation. 

An important application of mercerisation to the dyeing of 
cotton goods is in the dyeing of Aniline Black. After mer- 
cerisation, cotton fabrics have greater absorptive power, such 
that they are able to absorb a greater amount of an Aniline 
Black padding liquor. It is thus found that Aniline Black 
dyed mercerised fabrics have a much better shade than those 
not mercerised. To-day a large proportion of Aniline Black 
dyed goods are mercerised solely for the purpose of obtaining 
the superior blacls shade thus made possible. 

Finally attention will be giver. to the composition of the 
dyebath in the dyeing of cotton and viscose rayon materials. 
Direct dyes are usually the alkali-metal salts of organic com- 
pounds containing sulphonic acid groups and are therefore 
most satisfactorily applied from neutral or slightly alkaline 
solutions. By addition of small amounts of alkali the rate 
of dyeing is retarded, but as the alkali—for instance, soda ash 

is increased, the absorption of dye by the cotton increases. 
Thus, one-tenth per cent. of soda ash retards, whilst a dye 
liquor containing 2 per cent. of the same alkali will dye much 
more quickly. Similar considerations apply to the effect of 
the presence of soap. 

Difference in Behaviour 

The absorption of direct dyes by cotton and viscose rayon 
is largely affected by the state of dispersion of the dye, and 
this in turn is affected by the temperature of the dye liquor. 
In this respect the two fibres do not behave alike. Thus at 
boiling temperatures viscose rayon appears to absorb certain 
direct dyes to a greater extent than does cotton, but if the 
temperature is lowered to about 80° C. then the cotton has 
the greater relative affinity Such facts as these are of great 
importance in the dyeing of materials such as knitted goods 
which contain both cotton and viscose rayon and in which 
it is desired to dye both fibres to the same depth of shade. It 
is frequently possible to obtain this degree of levelness by 
skilful variation of the temperature of the dye liquor during 
the process of dyeing. 

The addition of wetting-out agents to a dye liquor is usually 
beneficial, but not always in the manner anticipated. The 
chief advantage to be obtained is level dyeing ; this may be 
anticipated since the material being dyed becomes thoroughly 
wet as soon as it is immersed. But level dyeing must not be 
mistaken for well penetrated dyeing, and wetting-out agents 
do not always secure satisfactory penetration. Sometimes 
the presence of a wetting-out agent in the dye bath affects the 
fastness of the dyed materials. For instance, it is claimed 
that when Nekal BX is employed in the dyeing of indigo the 
resulting dyeings are faster to chlorine. 

The absorption of dyes by cotton and cellulose rayons may 
be discussed from many angles, but the facts mentioned above 
indicate that there is much that is as yet not understood. 
This subject provides a wide field for research 
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Basic Intermediates for Dyestuffs: No. XXX VI.—The 
Amino Naphthol Sualphonic Acids 


By “ Consultant” 


THE aminonaphthol sulphonic acids fall naturally into two 
groups, those from 1-naphthol and those from 2-naphthol. 
These are shown, together with the customary commercial 
names in the Table below. 

From 1-Naphthol— 


1-Amino-8-naphthol-4- sulphonic acid S-Acid. 

1-Amino-8-naphthol-4 : 6-disulphonic acid. K-Acid. 
1-Amino-8-naphthol-3 : 6-disulphonic acid. H-Acid. 
1-Amino-8-naphthol-2 : 4-disulphonic acid. 2S-Acid. 
6-Amino-1-naphthol-3-sulphonic acid. J.-Acid. 


7-Amino-1-naphthol-3-sulphonic acid. Gamma-Acid. 
From 2-Naphthol. 

1-Amino-2-naphthol-4-sulphonic acid. - 

Of these, the manufacture of H-Acid was desc tibed some 
years ago in Part I of this series, whilst the acid from 2-naphthol 
is prepared by a comparatively uncommon process. The 
2-naphthol is first converted into the nitroso compound. This 
may readily be done by dissolving the 2-naphthol (40 lb.) in 
water (500 gal.) with the acid of caustic soda (} cwt. 98 per 
cent. flakes). To the solution so obtained is added sodium 
nitrite (20 lb. ; calc. 100 per cent.) dissolved in a little water 
at such a rate that the solution does not become warmed ; 
there is no need for artificial cooling at this point. The diazo 
solution obtained in this fashion is allowed to drop into a vat 
containing dilute sulphuric acid at -5° C., at such a rate that 
the temperature does not rise above o° C. If the addition is 
made in the reverse order, the product is said to be lighter 
in colour. When the final addition of acid has been made, the 
nitroso-2-naphthol, which has separated as a light brownish 
powder, is filtered off and washed with water. It is not recom- 
mended that more of the product be made at any one time 
than is immediately required for the next stage in the prepara- 
tion of the 4-sulphonic acid, since it decomposes on keeping 
with the formation of deep-coloured substances, due probably 
to some process of autoxidation. 

The conversion of the nitroso compound into r-amino-2- 
naphthol 4-sulphonic acid (26) is accomplished by the process 
of Boniger and involves its reaction with sodium acid sulphite. 
The sodium sulphite adds on directly to the unstable nitroso 
group with the formation of a derivative of hydroxylamine 
sulphonic acid (27). This substance (2-naphthol-1-hydroxyl- 
amine sulphonate) is easily reduced by the excess of sulphite 
present to the amine-sulphonic acid (28) the -SO,H group of 
which readily migrates into the “4” position, giving the 
desired compound. The method of preparation is com- 
paratively simple. The nitroso-2-naphthol (40 lb.) is rubbed 
up with water in an edge-runner with sufficient water to give a 
paste. The paste is added to water (20 gall.) and to the 
mixture, which is replaced in the mill trough, is added 40 per 
cent. bisulphite liquor (7 gall.) and the milling continued. 
The nitroso compound goes readily into solution and the clear 
liquor is siphoned from the resinous oxidation products of the 
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nitroso compound, and warmed in a vat by direct steam to 
40° C., 34 per cent. hydrochloric acid being added until the 


solution is strongly acid (about 7 gallons). The amino- 
naphtholsulphonic acid separates on standing and is recovered 
in the usual way. There is a small but fairly constant 
demand for this acid, since it gives good developed blacks. 
The acid is diazotised in the presence of a small quantity of 
copper chloride and the impregnated fabric may be treated 
with a m-diamine, when deep blacks are produced on after- 
chroming. 
J- and Gamma-Acids 

The commercial methods for the production of J- and 
Gamma-acids, which are useful for direct and developed blacks 
on cotton, are so similar that they may well be described 
together. The raw materials are 2-naphthylamine-s : 7- 
disulphonic acid and the corresponding 2: 6: 8 acid for J- and 
Gamma-acids respectively. The sodium salt of the disul- 
phonic acid (40 lb.) is heated with water (4 oe ) and caustic 
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Wes 
(30) 
soda (40 lb.) in a steel autoclave fitted with a stirrer at 200° C. 
for six hours. After cooling, the contents of the autoclave 
are chipped out, dissolved in water and the solution made 
strongly acid with mineral acid when the required acid is 
precipitated. The J-acid (6-amino-1-naphthol-3-sulphonic 
acid) (29) is only sparingly soluble in water, as also is the 
Gamma-acid (7-amino-1-naphthol-3-sulphonic acid) (30). 

Neither acid presents much difficulty in its preparation. 
S«Acid and 2S-Acid 

The preparation of the 1-naphthylamine-4 : 8-disulphonic 
acid (31) which is the raw material for the production of 
S-Acid, has been described in an earlier number cf this series, 
and for the purpose in hand is fused with caustic potash, the 

HSO,; NH, HO NH, HO NH, 
~~ ana /\/ so. 
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SO;H SO;H SO,H 
(31) 32) (33) 
proportion of the latter being five times that of the acid 
used. The replacement of caustic potash by caustic soda in 
this process decreases the yield, although no reason has been 
advanced for this decrease. In addition to the potash, water 
is used (one gallon to each ten pounds of acid) and the melt 
is continued until a sample, taken out and diluted with water, 
shows the green fluorescence which is characteristic of the 
sodium and potassium salts of the acids of this group. On 
diluting the melt with its own weight of water and acidifying 
with hydrochloric acid, the S-Acid separates. The same 4: 8- 
naphthylamine disulphonic acid is used as the starting point 
for the production of 2S-acid, save that in this case it is 
converted into the sultam of 1-naphthylamine-2 : 4: 8-tri- 
sulphonic acid (34). The acid sodium salt of the 4: 8-di- 
SO,-NH 
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| 
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Ay 
SO;H 
(34) 
sulphonic acid is added slowly and with good stirring to twice 
its weight of 40 per cent. oleum, and the solution gradually 
warmed to 80° C. at which point the formation of the sultam 
starts and solid separates until the stirrer is almost stopped ; 
eventually, a solid mass is obtained but the heating is only 
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discontinued when a sample diluted with sodium acetate solu- 
tion gives no diazo reaction, nor couples with diazo-p-nitrani- 
line. When this point has been reached it is certain that the 
maximum yield of sultam has been produced, and the contents 
of the pan are diluted with water and the acid isolated by the 
process of conversion to the calcium and sodium salts suc- 
cessively, the final salt being evaporated to dryness. The 
process for the conversion of the sultam-disulphonic acid to 
the 2S-acid is very similar to that already described in the 
preparation of 2S-acid. The caustic fusion succeeds better 
with potash than with soda, as before, and the proportions of 
acid, potash and water are slightly different from those men- 
tioned in that preparation. For the preparation of 2S-Acid 
four parts of the sodium salt of the naphthasultam acid are 
mixed with ten parts of the caustic alkali‘and one part of water 
and the fusion is conducted at 170° C., at which temperature the 
sultam rapidly dissolves, and when there is no further reaction 
(corresponding to no increase in colour of a diazotised and 
coupled sample) the melt is poured out into water and the 
2S-acid (33) precipitated by the addition of hydrochloric acid. 
K-Acid 

The raw material for the preparation of K-Acid is naphtha- 
lene-1 : §-disulphonic acid (35), which is sulphonated to the 
I : 3: §-trisulphonic acid (36), nitrated to the I-nitro-4 : 6: 8- 
trisulphonic acid (37), reduced and converted to the K-acid 
(39) by a regulated caustic fusion. There are several diffi- 
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culties in the way of the process; there is danger during the 
sulphonation of the 1 : 5-disulphonic acid of the latter being 
transformed into the isomeric 1: 6 and 2: 7 acids, so that a low 
temperature is necessary to avoid this. Further, to reduce 
the possibility of this isomeric change to a minimum, 70 per 
cent. oleum is used. In actual practice the process follows 
so nearly that which was given in Part I of this series for the 
preparation of H.-Acid, that a further repetition of the details 
is unnecessary. 





British Foreign Trade in Pigments 
BritisH official returns of the import and export trade in 
pigments for 1929 indicate quantity increases for all classes 
Comparative figures for the 


except exports of dry white lead 
last three years were :— Iupo 


1927 
Barytes, etc. 
White lead, dry 
All other sorts 





Barytes, et 17,939 
White lead, dry 
All other sorts 








Swiss Dye Trade 

Swiss exports of aniline dyes in May totalled 581,866 kilogs 
valued at 5,636,232 francs, against 557,206 kilogs valued at 
5,273,008 francs in April, and 646,982 kilogs valued at 6,324,459 
francs in May, 1929. German takings amounted to 128,704 
kilogs, which compares with 130,379 kilogs in April. The 
second most important market was Great Britain, sendings 
to which country improved from 44,374 kilogs in April to 
71,788 kilogs in May. Czechoslovakia with 47,367 kilogs 
47,770 kilogs, France with 41,216 kilogs against 
45.474 kilogs, and Italy with 29,002 kilogs against 31,372 
kilogs, all registered declines. Japan, Belgium and Spain all 
increased their business 


against 





The Indian Natural Dye Industry 


[From Our INDIAN CORRESPONDENT. ] 


[He colour and dye industry of India is a thing of olden times 
With the solitary exception of indigo-dyeing, the old processes 
are practically extinct, yet at one time India was foremost 
in the art of dyeing. Slight signs of the industry may still 
be seen in some of the jails where Indian vegetable colours 
are used in the manufacture of carpets and durries. The old 
Maheers, who alone could have kept alive the ancient tra 
ditions, are dead and gone. Their descendants are eking out 

miserable existence in different parts of India, and partly 
owing to their poverty and partly to the introduction of 
artificial dyes, have forsaken the work for which their ancestors 
were renowned. 

These vegetable dyes have now been replaced by the use 
of imported aniline dyes, which are very popular on account 
of the low price and ease of use, thus saving those concerned 
the trouble of extracting colours from the Indian flora. The 
average Indian dyer of to-day does not appear to care whether 
the imported dyes are as good as the ancient vegetable dyes, 
so long as they enable him to earn his livelihood. Hence, all 
interest in the old dyes is gone, although this art was handed 
down from father to son from time immemorial, and so the 
ancient colours for which India was famous are no longer 
made 


India’s Resources 
India’s indigenous dyes have been entirely supplanted by 
artificial dyes of foreign origin. Seeing the great profits of 
this industry, America, Japan, Switzerland as well as Great 


3ritain commenced the manufacture of aniline dyes. All of 
these countries are exporting their dyes to India. The aniline 
or coal tar colours were known to India in the past. This is 


proved by the recipes obtained for manufacturing the colours, 
though in a crude form, not as a by-product but from coal 
itself. 

Great are the resources of India with respect to the dye 
industry, since the old generation of dyers was able to manu- 
facture the colours from almost any plant growing in their 
own districts. Hence, the processes that were known to them 
are varied and the colours differed in shade in various parts 
of India as one plant was substituted for another. The lack 
of any particular plant was no drawback, as many others 
could be used, these giving a dye which only varied slightly 
in shade, the quality of the dye being quite as good. 

Mrs. Hayat E. Hate, a Georgian lady, having adopted India 
as her home, was strongly attracted by the brilliancy of the 
ancient colours of the East, and in 1918 began a special study 
of them with her husband, Colonel Hate. At great personal 
expense, research work was carried on, and it is claimed that 
almost all the lost knowledge of this art was regained. 


Research Laboratory at Dholpur 

The next step was the founding of India’s Chemical and 
Biological Colour and Dye Research Laboratory at Dholpur, 
where experiments were carried out by Mrs. Hate with her 
husband's assistance, which proved that the matter they had 
collected from all parts of India was really satisfactory and 
useful for promoting the dead colour and dye art of ancient 
India, and thus reviving the time-honoured industry of the 
country, and giving a fresh impetus to the advancement of 
commerce and industry in India in this direction. 

Products of these experiments were taken to Bombay and 
demonstrations given to some of the leading colour, chemical 
dyeing and bleaching merchants of the city, who are more 
satisfied with these genuine vegetable dyestuffs. 
Having convinced them of the great possibilities of manu- 
facturing these colours for the benefit of the country, Mrs. 
Hate, with the help of friends, has started a colour and dye 
manufactory at Dholpur which is capable at the present time, 
in its infancy, of a daily output of one ton of colour. 


or less 


Satisfactory demonstrations have been given in Calcutta 
by the factory’s chief representative to some of those interested 
in the colour and dye industry, and arrangements are being 
made to market these dyes without delay. With regard to 
the cost of manufacture, this will allow of the sale of indigenous 
dyes at a price successfully competing with the price of 
imported dyes 
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Dyes and Their Application: Recent Technical Progress 


By L. J. 
Acid Alizarine Colours 

WHILE the hydroxy anthraquinones, such as alizarines, are 
insoluble and employed as mordants, they can, of course, be 
made soluble by sulphonation as in Alizarine Red 5; such 
sulphonated derivatives are not, however, in the case ot the 
lower hydroxy derivatives at any rate, nearly so important as 
the unsulphonated ones, nor, as a matter of fact, does the 
sulphonation do away with the necessity for a mordant, since 
normally the mordant is necessary either to give the desired 
shade or fastness. With some of the more highly substituted 
hydroxy anthraquinones, however, particularly those which 
also contain amino groups, the sulphonic acids become im 
portant in themselves and are used as such instead of with 
mordants. These sulphonic acids are remarkable as giving 
great brightness combined with excellent fastness to light 
This was first discovered in the case of the body shown below 
(Alizarine Saphirol B). 


OH NH, 
SO,Na” b i a \ 


om 
Va a 
NH. OH 


rhis body met with immediate success when put on the 
market. This success, as usual, led to a search for homo- 
logous members, and as a result a range of red to black was 
brought out, the range including Alizarine Irisol, Rubinol, 
Astrol, Cyanine Greens, Cyananthrols, etc., acid colours of 
remarkable brilliance and fastness. The blues have, of course, 
been the most important and form the fastest of the various 
acid direct blues. The greens come next in importance 
Blues 

The acid alizarine blues fall roughly into two classes : 
(a) the diamino dihydroxy anthraquinones, such as the 
Saphirols, and (b) the amino arylido anthraquinones as 
Alizarine Sky Blne. The colour bases have essentially the 
following structures : 

O 


OH NH, 


| NH, NH, 
YN/YN\ 
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and in so far as the difference in structure gives differences 
in properties, (a) tends towards increased solubility, good 
levelling power and elasticity in dyeing, while (b) gives better 
fastness to chrome and salt. The ease of dyeing is seen at 
its best in the disulphonic acid of (a) already mentioned, and 
manufactured as Solway Blue B. Many attempts have been 
made to synthesise new bodies combining the merits of both 
groupings, but only with limited success. The majority of the 
new bodies belong to type (b). Alizarine Sky Blue B was the 
I-amino-2-bromo-4-p-toluido-2-sulpho derivative. Instead of 
having the sulpho group in the p-toluido grouping it may 
replace the bromine in the 2-position, and various dyes having 
constitutions such as may be obtained in this way were first 
synthesised about 1914, and continue to appear in new patents 
Some of the more interesting of these will be mentioned below : 

In B.P. 280,637 (I.G.F.A.-G.) t-amino-4-halogenanthra- 
quinone-2-sulphonic acids are treated with alkyl or aralky- 
lamines in the presence of catalysts. In this way, for example, 
a body of Sky Blue type is obtained which has an alkyl or 
aralkyl group in place of the usual aryl. Only where the 
molecular weight of the amine is high enough will a blue be 
obtained, methylamine, for example, would give a_ violet. 
The patent gives examples with normal butylamine and 
benzylamine, condensation in the case of the former being 
done in aqueous solution at 70-80° C. with copper sulphate as 
catalyst 

According to B.P. 276,408 (I.G.F.A.-G.), the clearer shades 
obtained by the use of aliphatic amines such as those men- 
tioned in the patent just discussed are offset by the fact that 


Hooley 
the fastness to light is not so good as with arylamines. This 
disadvantage is claimed to be overcome by using hydro- 


aromatic amines, those which double the functions of 
aliphatic and aromatic. The patent is a general one, claiming 
the introduction of hydroaromatic amine residues into anthra 
quinone derivatives by customary methods. Among the 
examples, is the treatment of 1-amino-4-bromo-anthraquinone- 
2-sulphonic acid withhexa hydroaniline, using sodium carbonate 
and copper sulphate, to give a clear blue dye. Closely related 
to and coming within the above two patents is the process of 
B.P. 282,452 (1.G.F.A.-G.), which describes the preparation of 
amino anthraquinones in which one atom of the amino group 
is substituted by a cyclic paraffin such as pentamethyleneamine 
or bornylamine, the latter giving a compound 
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Again somewhat similar is B.P. 317,355 (1.C.I., A. J. Hailwood 
W. W. Tatum and G. E. Watts), where the amine used is 
morpholine, although, like the preceding patents, the process 
is not necessarily primarily directed to blue acid dyes. With 
1-chloranthraquinone a red body having affinity for acetyl 


silk is obtained : 
CH,—CH, 
—" No 
\cH,—CH.” 


Instead of replacing the arylamine group by an alkylamine 
or similar one, substituted arylamines may be used, especially 
substituted aminoarylamines. Ina recent patent, B.P.302,928 
(1.G.F.A,-G.), m-aminomethy] acetanilide is used : 


CH; 
N 
\cocH; 


Instead of m-aminomethy] acetanilide, other acylated m- 
phenylene diamines may be substituted. The corresponding 
p-derivatives are mentioned in earlier patents. The use of 
such amines is claimed to give greater solubility as compared 
with unsubstituted ones. 
Green Acid Dyes 

To obtain a shade as deep as green, it is usually necessary 
to have two arylamine groups para to each other in the 
anthraquinone molecule, as in the simplest member 1.4-di-p 
toluido-anthraquinone sulphonic acid (Solway Green). Ali- 
phatic or hydroaromatic groups are not sufficient to give 
ereen shades. The reason for this is not clear; if the red 
violet 1.4-diamino anthraquinone be compared with the 
blue 1.4-dimethyldiamino anthraquinone it might be expected 
that the tetramethyl body would be blue-green or green, but 
it is only blue (although much more basic). Similarly the 
di-propyldiamino anthraquinone is only blue; this is not 
because the propyl group has too low a molecular weight, as 
can be seen by taking the di-hexahydroanilido derivative, 
which is still only blue, while the lighter dianilido is blue- 
green 

[he 1.4-diarylamine anthraquinones form exceptionally 
fast green acid dyes after sulphonation, their fastness to the 
usual agents being generally excellent. They are not, how- 
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ever, as important as the acid alizarine blues, as the demand 
for green shades is so much less, and because greens can also 
be made from the blues by shading with a fast yellow. These 
greens are usually synthesised by the action of an amine on a 
leuco quinizarine or on a 1.4-dichloranthraquinone derivative, 
and while condensation takes place readily enough with the 
1.4 derivatives themselves there is sometimes difficulty with 
substituted 1 For example, in synthesising 
dihydroxy anthraquinone from the 

v, there is trouble through resinification, 
may be according to B.P. 263,370 
(1.G.F.A.-G.) by adding arsenic acid to the condensation melt 
In the alternative way of preparing the same body 
aniline and 5.8-dichlorquinizarine by replacing the chlorine, a 
copper catalyst unexpectedly leads to an_ unsatisfactory 
result, but by its omission good greens can be obtained 
B.P. 244,450 ‘1.G.F.A.-G. Rather elaborate conditions for 
condensing 1.4-dichloranthraquinone-5-sulphonic with 
p-toluidine-o-sulphonic acid are detailed in U.S.P. 1,580,265 
(Marvine), silver or mercury being recommended as a catalyst 


4-derivatives 
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1.4-dianilido-5 leuco 
1.4.5.8-tetra-hydroxy 
but this avoided, 
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acid 


Dyestuffs Trade in Scotland 
Reports for June indicate increased activity as compared 
with previous months. Bearing in mind recent tendencies, 
this change is more reassuring and suggests that perhaps an 
unduly pessimistic view of the trade outlook can be taken. 
Stock Exchange prices are undoubtedly responsible for much 
of the present feeling, but the falls in prices in many cases have 
undoubtedly been sympathetic. Numbers of industrial stocks 
have fallen below their real values, and as there has been 
nothing in trade conditions to justify the drop, improvement 
in feeling may show a recovery to prices which are nearer the 
proper Recent events have indicated how quickly 
opinions may change on the protection question, and future 
months appear to hold almost anything in store. 

The woollen trade has shown little alterations as compared 
with last month, and dyers and finishers are still suffering 
from inadequate orders. Dyestuffs sales have shown small rises, 
and throughout the trade generally on balance there appears 
to be an improvement. 


ones 





A New Polish Laboratory Washing Machine 


For Determining Fastness of Dyeings 


The ‘‘ American Dyestuffs Reporter 
as the ‘‘ Pvalka,’”’ for determining fastness 


has been applied fi ? 


f dveings t 


Tuer Pralka apparatus has proved to be extremely convenient, 
and has given accurate results. On experimental trial the 
apparatus shows, on the washed and untouched places, 
differences easily observed 

At the meeting of a sub-committee to test the fastness of 
dyeings, the Pralka was very flatteringly received. The 
apparatus is entirely constructed in Poland 

Description 

The essential part of the apparatus consists of a double ring 
in two parts, accurately fitted to each other, 8 cm. on the 
outside and 5 cm. inside diameter. This ring has a perpen- 
dicular movement with a turn of Io cm. and a rate of 60 turns 
in a minute. The ring with the sample moves in an experi- 
mental bath, and, at the highest position of the turn, rises 
a little above the surface of the liquid. In order to keep the 
temperature of the experimental bath to the proper level, 
the vessel is put in a steam bath which is heated either with a 
Bunsen burner or by an electric heater or any other convenient 
means. The vessel is covered with an easily-opened cover, 
which prevents the escape of too much foam and its squirting 
on all sides. The whole apparatus is solidly nickelled, and 
the vessel for the experimental bath as well as the rings is 
made of nickel plate, due to which the experiments can be 
made under the influence of weak acids. The apparatus is 
of a very light, but solid, construction. Its weight is 60 kg., 
height 110 cm., and base 60 by 60 cm. 


Method of Testing 

In order to perform the test, one cuts by means of the 
model which is added to the apparatus, round pieces of the 
trial fabric, some pieces of white cotton web, and a woollen 
one, fixing them closely with thumb nuts into the ring, arrang- 
ing the trial coloured sample between the white samples 
Loose fibre and yarn are tested in the same manner, and such 
samples are pressed between the two round pieces of the white 
fabric. The testing liquor is poured direct into the vessel 
A normal bath contains one litre of fluid, the amount being 
indicated by the key on the horizontal tube. When it 
has been brought to the proper temperature, by means of an 
easily disjointed coupling the ring with the sample is fastened 
to the operating parts of the apparatus, and then the protecting 
cover is pushed in front, the motor is attached, and the 
apparatus works automatically. It is necessary only to control 
the temperature of the bath during the testing. After the 
experiment is completed, one opens the cover, and the ring 
is easily taken off, the samples are taken out, thoroughly 
rinsed, dried at a low temperature and preserved as a record. 
The pouring out of the bath is done through a special cock 
The fluid is poured into the hot water bath through the tube 
of the levelling device 


’ publishes the following description of a new Polish laboratory washing machine, known 
vashing, water, acids, alkalis and perspiration, for which a patent 
It is stated to have received the approval of the Polish Fastness Commission. 


The accurate working of the washer and the fully regulated 
mechanical parts of the process permits one to state quite 
accurately the fastness of the dye. Accuracy of the washer 
requires that distilled water be used in making up the testing 
solution, because differences in the water, whether it is hard 
or soft, may have an influence on the results obtained. An 
exact and detailed classification of the fastness of dyes within 
a reasonable number of groups may be obtained. The washer 
is so accurate that in dyeings, for example, with benzopurpine, 
one is able to find on the pressed parts of the sample the degrees 
of running of the colour. It is likewise possible to register 
the changes of shades under the influence of the reagent. 

The result of the examination is not obtained by virtue of 
the dyeing itself becoming weaker, but by the dyeing of the 
white fabric, which is held in control with the sample being 
washed. It proved convenient to indicate the grade of fast- 
ness according to the first signs of coloration of the white 
fabric. Owing to the arrangement of washing the sample by 
immersion and removal, one succeeds in catching the first 
signs of colouring at the top of the stroke. A further control 
consists of the colour of the soap bath. 

With such indications, erroneous comparison with other 
dyeings is removed. For example, we give the average fast- 
ness of dyeings on cotton to washing, such as has been proposed 
to the sub-committee for standardisation of colour fastness of 
the Polish Fastness Commission. 

Reagents: Distilled water, neutral Marseilles soap, soda 
and soda oil, 38° Bé. :- 

Class I Distilled water, 15° C., 15 minutes. 

Class 2.—Distilled water, 15° C., 60 minutes 

Class 3.—Distilled water plus 2-5 per cent. soap, 15° C., 
60 minutes. 

Class 4.—Distilled water plus 2-5 per cent. soap plus 2 per 
cent 15° C., 60 minutes. 

Class 5 Distilled water plus 2-5 per cent. soap, 30° C., 
I5 minutes 

Class 6 


soda 


Distilled water plus 2-5 per cent. soap, 45° C., 
I5 minutes. 

Class 7.—Distilled water plus 2-5 per cent. soap plus 3 per 
cent. soda, 60° C., 30 minutes. 

Class 8.—Distilled water plus 2-5 per cent. soap plus I per 
cent. soda oil, 95 to roo° C., 30 minutes. 

The fastness of the dye is placed in the highest class, in 
which the white samples washed together with the dyeing 
remain quite uncoloured or unstained 

With similar precision in the same apparatus, examinations 
as to the fastness of dyes in water, perspiration, acids and 
alkalis can be performed. 

The apparatus is made by the Technika Gorzelnicza Co., 
Warsaw, Poland. 
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The Dyestuffs Act 

The industry is still without any definite statement of 
the Government’s intentions as to the Dyestuffs (Import 
Regulation) Act which, in the normal course, will expire 
early in January next. From an answer in the House of 
Commons reported in our last issue, it was apparently 
intended to make an official announcement before the House 
rose, but the President of the Board of Trade on Thursday 
week stated that it would be impossible for any announce- 
ment of Government policy to be made before Parliament 
reassembles. It may be inferred from the terms of Mr. 
Graham’s answer that the Government already have before 
them the report of the Dyestuffs Development Committee 
on the working of the Act during the past ten years, and 
that consultations are proceeding between the Government 
and the Committee. It is reasonable to expect that the 
recommendations of the Committee will have weight with 
the Government, but what they are is not yet known. 

Mr. Graham's latest answer to questions makes it clear 
that the Government have not even yet reached any 
decision. One can imagine that opinion within the 
Government may be divided, for the future of the Dyestuffs 
Act will be a definite test of their general attitude, but what- 
ever the final policy may be that they decide on, it is 
desirable that there should be as little delay as possible in 
making it known. The present uncertainty leaves British 
manufacturers in a state of anxiety. Even if, as some 
are inclined to think, the degree of protection afforded by 
the Act may be modified, it would be an advantage to know 
some time in advance so as to be able to prepare for new 
conditions. In addition to the dyestuff manufacturers, the 
users are naturally interested in this question, and the 
merchanting class at home as well as competitive makers 
abroad are watching the situation expectantly. At 
present there is much speculation as to what may happen 
next January. The sooner that speculation is turned into 
certainty the better for all parties. 

Dyestuffs Licences for July 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during July, has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee:— 
The total number of applications received during the 
month was 698, of which 575 were from merchants or 
importers. To these should be added 5 cases outstanding 
on June 30, 1930, making a total for the month of 703. 
These were dealt with as follows :—Granted, 663 (of which 
637 were dealt with within 7 days of receipt) ; referred to 
British makers of similar products, 27 (of which 23 were 
dealt with within 7 days of receipt); outstanding on 
July 31, 13. Of the total of 703 applications received, 660, 
or 94 per cent., were dealt with within 7 days of receipt. 
German Dye Trust 

The I.G. Farbenindustrie reports for the second quarter 
of the vear that there has been no general decline in its 
business in consequence of trade depression. Its dyestuffs 
trade continues steady, though the developments in other 
countries that formerly depended on Germany for supplies 
has inevitably restricted its export business. The range 
of I.G. dyestuffs and intermediates continues to extend, and 
1930 is expected to provide better trade than last year. 


Fashion tendencies appear to favour a return to darker 
colours. In accordance with the rationalising process, the 
selling organisations established at Frankfort, Hoechst, 
Leverkusen, and Ludwigshaven, are to be centralised in a 
new administration building in Frankfort. This country, 
which was formerly a very large customer, has for years past 
drawn mainly on its own productions, and the reopening 
of the English market to unrestricted competition would 
no doubt result in renewed interest in our home trade 
on the part of the German makers. 


Rash from Dyes 

A case recently decided at the Middlesex Guildhall 
draws attention to the importance of the purity of dyestufis 
used in garments in contact with the skin. Dr. Leggett, 
of London, described as a radiologist, bought from a London 
firm a couple of hats, and in each case, it was alleged, a 
rash was caused by the dyed hat lining coming into contact 
with his forehead. The trouble was diagnosed as derma- 
titis. The plaintiff was awarded {10 damages. 
American Colour Fashions 

In the 1930 Fall Hosiery Card issued by the U.S.A, 
Textile Colour Card Association, twelve colours are shown, 
including four shades repeated from past seasons because 
of their continued popularity. The new colours are 
Caresse, Oak Rose, Acajou, Nightingale, Mauve Beige, 
Promenade, Brownleaf and Bahama. The four repeated 
shades are Sable, Rendez-Vous, Duskee and Beige Clair. 
In addition to the above colours, the following eighteen 
shades, appearing in the standard hosiery cards, are recom- 
mended as being worthy of continued promotion for the 
1930 fall and winter seasons :—Champagne, Grain, Gun- 
metal, Lt. Gunmetal, Afternoon, Allure, Almora, Breezee, 
Crystal Beige, Suntan, Basque Brown, Blond Doré, 
Florida, Muscadine, Plage, Rosador, Sunbask, Sunbrown. 


Master of Science in Textiles 

The unprecedented growth of the rayon industry has 
resulted in an imperative demand for men who have had 
specialised training in various phases of chemistry and 
dyeing. In an effort to meet this demand the Textile 
Chemistry and Dyeing Division of the Textile School of 
Clemson College (S.C.) has developed a number of special 
courses for graduate students. These courses will be under 
the direct supervision of the Director of the Textile School, 
and Dr. C. E. Mullin, Head of the Textile Chemistry and 
Dyeing Division. They will be assisted by other members 
of the textile faculty, all of whom have had considerable 
practical mill work in addition to their training in theory. 

The new courses include special aspects of textile re- 
search, spinning, weaving, testing and dyeing ; advanced 
work in synthetic organic chemistry, particularly in rela- 
tion to organic dyestuffs and textile chemicals ; advanced 
analytic organic chemistry, covering organic analysis 
as applied to textile and related products ; advanced work 
in technical writing and the study of technical literature ; 
technology of textile fibres; advanced dyeing; textile 
printing ; chemistry of starch ; textile finishing ; and the 
manufacture and properties of the artificial fibres. Upon 
the satisfactory completion of the required graduate work, 
the student becomes eligible for the degree of Master of 
Science in Textiles. 
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Dyeing Cotton and Rayon Materials in Black Shades 
By A. J. Hall, B.Sc. FAC. FTI. 


Ata when black 
n black shades is appropriate. 


time Seems 


Up to the outbreak of war in 1914 the dyeing of all kinds of 
materials in black shades formed an important part of the 
work of the dyer, because black was everywhere regarded as 
a fashionable and standard colour This demand for black 
fabric existed not only in England, but also broad and in 
the Far East. Since that time fashion has changed com- 
pletely and bright colours have almost completely ousted 
black for many fabrics. At the same time, however, there 
remains a persistent vet smaller market for black fabric, 
whether it be of cotton or rayon, and in supplying this market 
there has been considerable progress among dyers and dye- 
makers. In spite of the appeal of colour, the dyer has not 
been allowed to forget how to dye a good fast black and has 
even been obliged to improve his methods, particularly as a 
result of the use of various types of rayon in fabrics which 
formerly consisted entirely of cotton. 

Apart from Aniline Black, which is generally regarded as the 
most satisfactory of all black shades, the dyes used are chiefly 
drawn from the Direct, Sulphur, Vat, and Naphthol AS classes 
These differ considerably as regards their fastness to light and 
washing, and the actual choice of dye must depend on the 
price allowed for dyeing and the use to which the material is 
likely to be put. The direct blacks have the least fastness ; 
sulphur blacks are better and the vat and Naphthol AS dyes 
the highest degree of all-round fastness. 


Black Dyeing Processes 

The peculiar influence of the market on the black dyeing 
processes employed is seen in the fact that America does but 
a comparatively small amount of Aniline Black dyeing as 
compared with that carried on in England ; America’s export 
trade in dyed fabrics to India and China is quite small, whilst 
it is to these countries that England sends large quantities of 
black material. The result is that American dyers are able 
to satisfy their home market with sulphur-dyed fabrics, and 
they therefore take but little interest in Aniline Black dyeing. 
On the other hand, English dvers are not able to satisfy the 
Far East with sulphur black, ‘but must produce the highest 
grades of Aniline Black. 

Direct black dyes have but a moderate degree of fastness 
and cannot be used on materials which must withstand 
repeated washing or exposure to light. In certain instances, 
however, their fastness to both of these influences can be much 
improved by an after-treatment with such substances as 
formaldehyde, copper sulphate, and sodium _ bichromate 
An alternative method for securing increased fastness consists 
of diazotising the direct black dye on the fibre and then 
coupling it with a naphthol such as beta-naphthol, or an amine 
such as meta-tolulene diamine; it is obvious that for this 
process the dye must contain a diazotisable amino group. 
A distinct advantage of direct black dyes is that they have no 
adverse affect on the cotton or rayon fibres to which they are 
applied ; they do not produce tendering at the time of their 
application or during subsequent storage. 

Sulphur blacks are the most important of all the known 
sulphur colours, and are very largely used, in spite of certain 
disadvantages attending them. They can be applied satis- 
factorily to cotton and cellulose rayons (viscose and cupram- 
monium rayons) but have no affinity for cellulose acetate rayon. 
Because it is necessary to dye with an alkaline bath special 
precautions are required in dyeing materials containing cellu- 
lose acetate rayon—the one type of rayon which is readily 
saponified by alkalis 

Cotton Goods 

In the dyeing of cotton goods with sulphur dyes, which 
contain no artificial fibres, the conditions employed are those 
which are most economical as regards consumption of colour— 
it is not generally necessary to take any special precautions 
to preserve the handle or lustre of the cotton. Wherever 
possible, continuous methods of dyeing are employed, that 
is, long runs of fabric are led through two or more standing 
baths of the dye liquor and then immediately washed free 
from loose colour and dried. Certain difficulties have arisen 
in connection with this process in that the baths are liable 


to be veturning to fashion, the author's contribution on the dyeing of cotton and rayon materials 
The second instalment of the article will appear in our September Dyestuffs Supplement. 


to gradual decomposition, and that it is not always easy to 
obtain deep well-penetrated dyeings, but the process is a cheap 
one and allows a large output—very much larger than is possi- 
ble with the same amount of labour in dyeing on jigs. On 
the other hand there is less trouble with bronzy selvedges 
If dyeing is carried out on a jig, then it is desirable to use a 
standing bath since sulphur black dyes do not exhaust well. 
Unfortunately, in this process of dyeing it is sometimes found 
that the resulting shades bronzy, this being due to 
deposition of loose oxidised dye on the surface of the fabric. 
Whilst this defect can be corrected by passing the dyed fabric 
through a weak warm bath of sodium sulphide and rinsing, 
it is preferable to avoid the defect by the addition of a small 
amount of glucose tothe bath. Normally only sodium sulphide 
and a small amount of soda ash is employed to maintain the 
sulphur dye in solution so that on exposure to the air the 
reduced dye readily becomes oxidised to its insoluble form 
The glucose, however, does not oxidise so quickly, and thus 
restricts the oxidising action of the air. There 1s no doubt 
but that sulphur black shades on cotton have a more pleasing 
appearance when glucose is employed in the dyeing. 

Sulphur black dyeings are of good fastness to all influences 
except chlorine, and would therefore perhaps be more widely 
used if it were not for the fact that on storage the dyed material 
is liable to become tender. This is always a danger which 
must be taken into account since it may involve a dyer in 
serious financial claims long after the dyeing of the goods 
has been forgotten. A few recently discovered sulphur dyes 
such as the Indocarbons (manufactured from carbazole) 
suffer less from this defect than others, and moreover, have a 
greater fastness to chlorine, but nevertheless, these should 
be dyed with care. Numerous investigations have shown that 
the aftertendering of a sulphur black dyed fabric is due to 
gradual formation of sulphuric acid in the fabric, and this 
is a result of oxidation of an active form of sulphur which 
accompanies the absorbed dye. This oxidation is brought 
about by the oxygen in the air and is promoted by catalytic 
metals in the fabric. So far the only real preventive meas- 
ures that can be taken are (1) the use of a sulphur black dye 
which shows the least susceptibility to promote after-tender- 
ing; (2) the use of sufficient sodium sulphide in the dye 
bath so as to retard the deposition of free sulphur in the 
fabric, and (3) impregnation of the dyed fabric with acid 
neutralising substances. It is found satisfactory to leave in 
the finished fabric such substances as sodium acetate, sodium 
carbonate, and borax. Also, if the dyed fabric is after- 
chromed with a mixture of acetic acid and sodium bichromate, 
not only is free sulphur partially oxidised, but a certain amount 
of chromium oxide is left in the fabric and this acts as an acid- 
neutralising substance. 

Cellulose Acetate Silk 

Turning now to the dyeing of cotton goods containing 
cellulose acetate silk, it may at once be noted that either a 
solid shade is desired or the rayon must be left white. In 
dyeing a solid shade, the cheapest method consists of first 
hydrolysing the rayon by a short treatment with a hot dilute 
solution of caustic soda just sufficient to give it an affinity for 
sulphur black equal to that of the cotton, and then dyeing 
the fabric in the usual manner at a low temperature. Alterna- 
tively the fabric must be dyed under such conditions that the 
cotton alone is dyed with the sulphur dye and the white or 
slightly stained rayon then dyed with any other black dye 
which is applicable to cellulose acetate rayon. It is evident 
that if the rayon is thus to be left white, no saponification 
must occur during the dyeing of the cotton. Toaccomplish this 
it is best to make use of the Lodge and Evans process, which 
was formerly devised for dyeing cotton-wool union fabrics. 
In this, the dye bath is prepared in the usual manner, except 
that sodium sulphate is present and an amount of ammonium 
sulphate added so as to conver the sodium sulphide into 
ammonium sulphide thus :— 

Na,S + (NH,),SO,—~ Na,SO,+ (NH,),S 
Then, if dyeing is carried out at about 40-50° C. the cotton 


are 
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becomes coloured without the cellulose acetate rayon being 
affected. 

Experiments in connection with the above process by the 
writer has shown that although it is assumed that ammonium 
sulphide is formed by double decomposition in the dye bath, 
the resulting dyeings are considerably inferior to those 
obtained similarly, but using ammonium sulphide itself 
instead of the mixture of sodium sulphide and ammonium 
sulphide. Unfortunately such a method is not practicable, 
since the bath has a very objectionable odour and the process 
is costly. 

In using the above saponification process it is very desirable 
to avoid saponifying the cellulose acetate rayon to too great 
a degree otherwise the cotton in the dyed fabric has a very 
bare or thin appearance. 

It is obvious that cotton fabrics containing viscose or 
cuprammonium rayons can be dyed in solid black shades very 
much in the same manner as the saponified fabric described 
above. 

There is no advantage to be gained by dyeing materials 
consisting entirely of cellulose acetate rayon with sulphur 
black dyes after saponification since excellent dyes specially 
suited to this type of rayon are available. At the moment 
black dyes directly applicable to cellulose acetate rayon are 
not entirely satisfactory, but it is likely that these will soon 
be available. Meanwhile developed blacks are largely used, 


and they have excellent fastness properties. Among these 
dyes S.R.A. Black IV and Dispersol Diazo Black A are well 
known, The dyeing process is based on the fact that cellulose 


acetate rayon is able to extract from a water suspension a 
water-insoluble aromatic amine (S.R.A. Black IV and Dispersol 
Diazo Black are amines), and that this on diazotisation within 
the fibre is able to couple with a suitable naphthol to form 
a black insoluble pigment. 


Applica’‘ion of Developed Blacks 

In the application of a developed black to cellulose acetate 
rayon certain important facts must be remembered. Firstly, 
in the diazotisation process sufficient time must be allowed 
for the completion of this reaction. It appears that the 
diazo reaction proceeds more slowly in cellulose acetate than 
in cotton, and this can be readily understood when it is 
remembered that the aromatic amine within this rayon is 


very much like the amine dissolved in an organic solvent such 
as benzene. Again, increased time must be allowed for the 
coupling of the diazotised amine with the naphthol. This 
coupling may also be assisted by employing a naphthol 
solution at a higher temperature than is usual in azo dyestuft 
formation ; towards the end of the process there is no objection 
to raising the temperature to 40 or 50°C. It is essential to 
take these precautions if a fast black shade is to be obtained 
Frequently faulty dyeings may be traced to incomplete 
diazotisation and coupling When correctly produced, a 
developed black on cellulose acetate rayon is very fast both 
to light and soap, but if badly dyed the shade tends to turn 
redder with alkalis, and this is extremely undesirable 

The naphthol almost universally employed as a coupling 
component is %-oxynaphthoic acid. It gives a bluish black, 
and the production of this tone of black is assisted by coupling 
in slightly acid (acetic acid) conditions—glue is added to the 
coupling bath to maintain the difficultly soluble naphthol well 
dispersed. 

Black vat dyes may be applied by the usual methods to 
cotton and viscose rayon, but not to cellulose acetate rayon 
A black dye of the anthraquinone group is available for 
dyeing cellulose acetate, but the resulting shade is not so 
fast to light as the black obtained with a developed dye. 
For the dyeing of 100 per cent. viscose rayon fabric there is 
no advantage to be gained by using a vat dye instead of 
Aniline Black; this last named dye will receive attention lat r. 

There is one interesting method for dyeing a black shade 
on cellulose acetate of reasonable fastness since it involves 
the use of logwood. It will be remembered that this natural 
dye is largely used for the production of the best black shades 
on real silk materials, but is seldom applied to cotton. When 
cellulose acetate rayon is immersed in a concentrated solution 
of logwood extract it readily absorbs this dye and becomes 
coloured dark brown. If the rayon be now treated at about 
50° C. for half an hour in a 1 per cent. solution of sodium 
bichromate, the logwood becomes oxidised and combines with 
absorbed chromium to form within the fibres a fast black 
pigment. The resulting shade is quite pleasing, having a 
shightly greenish tone, but it is not so fast as a developed 
black shade to light. Nevertheless, the dyeing process is so 
simple that it has much to recommend it. 

(To be concluded next month.) 





Basic Intermediates for Dyestuffs : 


No. XXX VII.—Some 


Oxy Derivatives of Anthracene and Anthraquinone 
By “ Consultant ’’ 


THE oxy derivatives of anthracene and anthraquinone are 
among the more important dyestuffs intermediates, and may 
be classified into the three groups below : 
Oxy-Anthracene derivatives. 
1. z-Oxyanthracene or x-anthrol. 
2. $-Oxyanthracene or x-anthrol. 
3. 1: 5-Dioxyanthracene or Rufol. m.p. 265° C. 
4. 1: 8-Dioxyanthracene or Chrysazol. m.p. 225°C 
5. 2: 3-Dioxyanthracene. Decomp. 180° C. From hys- 
tazarin. 
Oxv-A nthrones. 
1. x-Oxyanthrone. m.p. 221°C. 
2. Dioxyanthrone, or anthrarobin. 
Oxy-A nthraquinones., 
1, x-Oxyanthraquinone, Erythro-oxyanthraquinone. m.p. 
190° C. 
2. 6-Oxyanthraquinone. m.p. 323° C. 
3. 1: 2-Dioxyanthraquinone. Alizarin. m.p. 290° C. 
4. 1: 3-Dioxyanthraquinone. Purpuroxanthin. 
5. 1: 4-Dioxyanthraquinone. Quinazarin. 
2: 3-Dioxyanthraquinone. Hystazarin. 
1: 5-Dioxyanthraquinone, Anthrarufin, 
8. 1; 8-Dioxyanthraquinone. Chrvysazin. 
1:2: 4-Trioxyanthraquinone. Purpurin. m.p. 253° C. 
10. 1: 2: 3-Trioxyanthraquinone. 
in Ahzarin brown. 
Il. 1:2: 7-Trioxyanthraquinone. 
12. 1: 2: 6-Trioxyanthraquinone. 
13. 1: 2: 5-Tmoxyanthraquinone. 


Anthragallol. Occurs 
Anthrapurpurin. 
Flavopurpurin. 
Oxyanthrarufin, 


1: 2:5: 8-Tetraoxyanthraquinone. Quinalizarin 
15. 1:2:3:5:6: 7-Hexaoxyanthraquinone. 
acid. 

Out of the list of anthracene derivatives given above for 
reference only a few are of importance as dyestuffs interme- 
diates. Many are dyestuffs themselves—e.v., alizarin—and 
need no further chemical treatment. From the first group 
only one is of importance—namely, x-anthrol. This com- 
pound (1) is able to condense with ketonic compounds such as 
thionaphthenequinone (3) to give compounds of the Thio- 
indigo dye class (4). It appears that the «-anthrol behaves as 
a keto-compound in this type of reaction and is able to exhibit 
keto-enol tautomerism 
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thionaphthenequinone is replaced by dibromisatin the 
] obtained. and in general this 


so-calle \lizarin Indigo is 
compound affords the means of manufacturing a series Of 
vat dves 


a«Anthrol 
paration of x-anthrol follows the usual process for 
ion of simple oxy compounds—namely, the alkali 
of the corresponding monosulphonic acid The pre- 
ition of the anthraquinone-x-monosulphonic acid has 
i iv been described in Part VII), and owing to 
the difficulty of sulphonating anthracene directly to a pure 
a-monosulphonic acid, the corresponding anthraquinone 
id is used as a starting point for the preparation 





this series 


anthrol The potassium salt of the anthraquinone 
ulp! acid (30 lb.) is heated with 20 per cent. am- 
solu -5 gal and commercial zinc dust (2 cwt 





be watched by the change 
but as reduc- 


reaction may 


1 is intensely red 


rogress of the 
n colour at first the solutio: 
tion takes place the solution gradually becomes colourless and 
mixture is filtered hot. On cooling, the 
salt of anthracene-x-monosulphonic acid separates 
The yield from this process (22 Ib.) is 
with caustic soda flakes (1 cwt and 
fused in an iron kettle at 260—280° ( The replace- 
1e sulphonic group by the oxy group only takes half 
after which the partly cooled melt is rapidly dis- 


at this stage the 





potassium 
1m colourless leaves 
mixed, while still moist, 
the whole 


ment of ti 


an hour 


solved water and the solution acidified with hydrochloric 
acid Dirty silver-coloured, minutely crystalline, masses of 
x-anthro] separate out For Condensation with keto-inter- 
lates no turther purit aTion is nec essary 
Erithroxyanthraquinone 
There are no oxyanthrones of any considerable importance 


to the dyestuffs industry, and of the oxyanthraquinones the 


frst of importance is erithroxyanthraquinone, or «2-oxy- 


thraquin one, a bright yellow compound which has m.p 
190° (¢ The obvious method—namely, the treatment of the 
rrespr anthraquinone monosulphonic acid alkali, is 





is used commercially for the preparation of 
his intermediate. Great caution must, however, be applied 
of this method, since the amount of alkaline treat- 
ment necessary to replace the sulphonic group by the hydroxy 
ar less than that associated with the benzene of naph- 

n action, such as alkali fusion 
destruction of the anthracene mole- 


with the formation of a whole 


he one which 


ne use 





ounds Drastic 





series of benzene deriva- 
it is usual to concert anthraquinone- 

monosulphonic acid into the erithroxyanthraquinone by 
stirring it with sixteen times its weight of 5 per cent. milk of 
ne in an autoclave at 190° C. for four hours. This will 
entirel) nvert it to erithroxyanthraquirone (5 The 


| - CO OH 


oh 


| | 
Fe 


CO 


tives. In actual practice 


xture is cooled to 100° C. and the required intermediate 
ined by neutralising the solution with hydrochloric acid 
used to ensure the precipitation taking 
e from a slightly acid Pure erythroxyanthra- 


peing 


solution 


i settles out as vellow powder. It does not find 
extensive application by itself, but is converted to the corre- 
sponding methoxy compound (6 The Bayer patents 


recommend that this compound be prepared by the action of 





ethy ohol and caustic soda on the correct anthraquinone 
monosulphonic acid sodium salt, hydrolysis and esterifica- 
tion taking place successivelv There is much decomposition 
of the required product and the process is now obsolete 


being replaced by the method involving the direct esterifica- 


tion of erithroxvanthraquinone 
CO O.CH,; CO O.CH,; 
i~YN Y~V\™N\ 
sonia 
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(8) 
The process depends on the fact that when the methyl ester 
of an aromatic sulphonic acid is heated with the sodium salt 
of a stable oxy-compound the reaction 
R,. SO,.CH,+R,.0ONa=R,.SO,Na+R,. OCH, 
takes place with resultant esterificaton of the hydroxyl 
group. Inthe case mentioned the sodium salt of the hydroxy- 
anthraquinone is heated with the methyl ester of toluene-4- 
sulphonic acid, the proportions being two parts of the latter 
to one of the former. The melt is conducted at 180° C. and 
the progress of the reaction can be watched by observing the 
separation of the methoxyanthraquinone as a pale yellow 
powder, which thickens the melt. The methoxyanthra- 
quinone may be separated after the completion of the re- 
action by milling with spirit when the desired compound 
remains insoluble, and may be washed with water and dried. 
Its value to the dyestuffs manufacturer depends on the fact 
that it nitrates principally in the “ 4’’ position, and on 
reduction its nitro compound vields the amino compound (7). 
This on benzoylation gives the well-known Algol Scarlet G. 
5 . 
Quinazarin 
Among the dioxyanthraquinones only two are described as 
dyestuffs intermediates of the first rank, quinazarin and anthra- 
rufin. Quinazarin (9) is valued for its ability to condense 
through the hydroxy] groups with amines. The products so 
obtained are sulphonated to give acid wool colours. One 
condensation with 4-toluidine gives rise to Alizarin 
Irisol ; the condensation carried out on the two -OH groups 
is capable of producing Alizarin Cyanine Green. There are 
two processes that have been described for the production of 
guinazarin. The main process depends on the production of 
1-hydroxy-4-chloroanthraquinone (10), a product which may 
be obtained by the chlorination of the erithroxyanthraquinone 
previously described. The method most suitable to large 
CO OH CO OH 
van \ 
A\f/\4™\ Fi i 
assessed 
Le Pe Ad 
ue a 0 ale eo 
CO Cl CO OH 


1O (Y) 


such 


scale production is that of Thomas and Scottish Dyes described 
in E.P. 209694. The principle involved is the direct chlori- 
nation of the erithroxvanthraquinone. The latter compound 
{ cwt.) is dissolved with the aid of very gentle heat in com- 
mercial 98 per cent. sulphuric acid (5 cwt.) and the solution 
is allowed to flow down a small tower.up which a stream of 
chlorine is maintained, so that the temperature is kept at 
70-75" C. The circulation of the acid is so arranged that 
about 5 lb. of chlorine is taken up per hour. The end point 
is judged by drawing a sample and pouring into water, filter- 
ing and testing the m.p. of the sample, when this has reached 
180-181° C. the process is stopped and the product isolated 
by pouring into water For conversion to the quinazarin 
this is not necessary, and the acid solution may be directly 
treated with boric acid (75 lb.) and subjected to the following 
treatment :—twelve hours’ heating at 160° C. and eight 
hours at 180° C. The quinazarin is obtained from the solu- 
tion by pouring into water and filtering off 

The alternative process is due to Bayer and has the dis- 
advantage of employing parachlorphenol, a substance the 
preparation of which involves the preparation of the corre- 
sponding ortho derivative for which there is no large outlet. 
The parachlorphenol is condensed with phthalic anhydride 
in the presence of boric and sulphuric acids. The function 
of the boric acid is quite unknown; without it, however, 
only a minute yield of the desired product is obtainable 
The phthalic anhydride (1 cwt.) is added to sulphuric acid 
98 per cent., 5 cwt.) followed by boric acid ({ cwt.) and para- 
chlorphenol (44 lb.). The heat treatment for this reaction 








August 9, 1930 


The Chemical Age 13 


(Dyestuffs Monthly Supplement) 





mixture is three. hours at 160° C. and such?a*period at 190- 
200° C. as will produce no further deepening in colour. The 
product is isolated by pouring into a small quantity of water 


(5-1to gall.) and filtering off the paste that separates out. 
This is boiled with water, washed and dried, and constitutes 
commercial quinazarin 





Dyes and Their Application: Recent Technical Progress 


a> & & 


Dispersion 
\ Goop deal has been heard during the last two or three 
years on dispersing, solubilising and wetting agents, and the 
patent literature has described the production of a great 
variety of these substances as well as indicating avenues for 
their application. Dispersion is certainly an important con- 
sideration in certain aspects of dyeing, and, although the 
importance of dispersing agents for addition to soluble dye- 
stuffs may sometimes be overrated, there is no doubt of their 
value for colours which are normally insoluble. This has 
been shown most clearly in the case of the acetate silk colours, 
but it is of equal importance with the vat and insoluble azo 
colours. A constant demand for the raising of the standard 
of fastness is calling vat colours into action for purposes for 
which they have not previously been used and for many of 
which the vat method of application is quite unsuitable, and 
for which the question of dispersion becomes even more 
important than ordinarily. In the following, some practical 
dispersion problems in the case of vat and other colours will 
be mentioned. 
Colour Pastes 

Dyestuffs sold in the form of aqueous pastes, that is, dis- 
persions of the dyestuff in water, sometimes cause trouble, 
because instead of remaining homogeneous they settle out. 
This is not of particular disadvantage if the proper condition 
can be restored by stirring. Sometimes, however, the colour 
either forms small lumps or masses at the bottom of the cask, 
which cannot be broken up again in this way; crusts of colour 
also sometimes form on the sides of the container. Although 
these troubles do not occur normally, they are liable to happen 
occasionally, no matter how carefully the paste may have 
been prepared. In this connection, something turns on the 
way in which the pastes are stored and the length of time they 
are in use, which may vary from dyehouse to dyehouse. <A 
few methods have been suggested for avoiding the possibility 
of this trouble ; one of these is the addition of a small quantity 
of a natural colloidal clay (B.P. 310,830, Harding Chemical 
Co., W. H. Clutterbuck). For the prevention of crusts and 
for improving dispersion, the I.G.F.A.-G. suggest the addition 
of esters of organic hydroxy acids, such as ethyl lactate 
(B.P. 318,176.) 

Partly because of these difficulties and also because of 
transport costs, the use of powders instead of pastes is increas- 
ing. The difficulty in connection with these powders is that 
of obtaining them in as good a condition for dyeing and 
printing as the paste. Drying of the pastes, unless carried out 
with special precautions, destroys their dispersion, so that 
they do not give the same colour value on dyeing. The test 
shows up mcst clearly with the insoluble acetate silk colours. 
If these are improperly dried so that the products lose some 
of their solubility, it then becomes very difficult to get proper 
dyeing effects Several processes have been recommended 
for making these dry powders. In many of these the drying 
is done in the presence of dispersing or solubilising agents An 
interesting recent patent is B.P. 314,451 (I.G.F.A.-G.), where 
dyestuffs practically insoluble in water are incorporated with 
organic water soluble resinous and tenacious plastic materials. 
Thus 1-amino-4-hydroxy-anthraquinone is kneaded with 
water soluble casein and a small proportion of p-chlor-m-cresol 
and rolled in a friction mill until a uniform thin film is formed, 
which is dried in the air and then ground to powder—the 
product on dissolving in water gives practically a non-settling 
solution, 

Dyestuffs in Organic Liquids 

Apart from the drying of pastes, the preparation of dyestuffs 
in organic liquid media requires the preservation of the degree 
of dispersion. With the spirit soluble colours this dces not 
hold, as the process of solution provides a new dispersing 
effect and one which probably proceeds as far as the molecular 


Hooley 


stage. The range of spirit soluble colours is, however, small 
and does not include light-fast members. In the use of 
insoluble azo colours and vat colours as pigments, particularly 
in media suitable for paints, inks and varnishes, proper incor- 
poration of the colour often cannot be effected by grinding and 
the aqueous paste has to be converted to the varnish without 
intermediate drying, or to speak more accurately intermediate 
isolation in solid form. One recent method of effecting this 
can be seen in B.P. 318,037 (L.C.1, J. W. C. Crawford and 
G. E. Scharff), where water is removed by distillation in ternary 
azeotropic mixture. In an example, water-wet Scarlet Lake is 
mixed with methylated spirit and benzene and heated with 
stirring; a constant boiling mixture of water, spirit and 
benzene distils off and by adjusting the proportions of alcohol 
and benzene the colour can be left in alcohol, benzene or a 
mixture of both. The alcohol wet pigment disperses easily 
when introduced into solutions of cellulose esters, for example, 
nitro cellulose. 

For an aqueous paste which has been once dried, a way of 
converting the dry paste to a physical form suitable for pig- 
ments is described in B.P. 320,359 (S.D.L., S. W. Dunw. rth 
and J. Thomas). This consists of grinding the dry product 
with ether or other suitable low boiling solvents. Examples 
are given with vat and acety] silk dyestuffs, and the powders, 
as well as being suitable for pigments, give better results in 
dyeing and printing. 

The amino alcohols, especially triethanolamine, have 
recently been recommended for a variety of purposes in the 
application of colour, and among them is the addition to 
printing pastes, especially with vat and sulphur colours 
(B.P. 324,315, I.G.F.A.-G.), among the amines mentioned in 
the patent are dipropanolamine and cyclohexylethanolamine 

Printing 

Dispersing agents have found considerable application in 
printing In many Cases it Is even more important to have 
the colour in fine condition for printing than it is for dyeing— 
the reasons for this being obvious. Unsatisfactory physical 
condition may lead to many evils, such as uneven prints, 
prints lacking in depth, and speckiness, as well as in certain cases 
mechanical faults and damage to rollers. For this reason, 
even with pastes, specially prepared fine pastes are sometimes 
manufactured for the printer. However, with an increasing 
tendency to use powders, especially for export purposes, vat 
dyestuffs are being prepared in powder form in some cases 
even for printing. 

Use of Urea 

A large number of substances have already been used for 
adding to printing pastes to improve dispersion and solubility. 
Recently Durand and Huguenin have patented the use of urea 
for printing mordanc dyes. A colour such as Chromazurin E 
or Alizarine Viridine FF is mixed with urea, hot water and 
acid starch tragacanth thickening and then, after cooling, 
chromium acetate added ; the cotton is then printed with the 
paste, dried, steamed and washed. Faster and more intense 
prints are obtained The use of urea is not restricted to 
printing, but includes dyeing (B.P. 318,469 

Urea is also used by the $.C.I.B. for printing with vat 
dyestuffs, especially those requiring considerable quantities of 
glycerine to fix them An example is given with Cibanone 
Orange 6R, a potash thickening prepared from water, maize 
starch, British gum, glycerine and potassium carbonate, being 
mixed with the colour, urea, sodium formaldehyde sulphoxy- 
late and water (B.P. 318,979 

Another device for obtaining even prints is gelatinising the 
starch in the thickening in the presence of soaps or similar 
substances (B.P. 314,761, 1.G.F.A.-G.). In one example, a 
weak starch is mixed with sodium oleate and gum arabic and 
gelatinised on the water-bath for 20-30 minutes. The process 
is stated to be especially suitable with vat dyestuffs 





The Chemical Age 


August 9, 1930 


(Dyestuffs Monthly Supplement) 





A New “Colorscope’’ 
By a New York Professor 

THE physicist has again invaded the field of optics, and a 
function hitherto left entirely to the human eye is now to be 
performed by a laboratory apparatus of such simplicity of 
operation that it can be handled much as a modern radio set 
The new built for the mechanical matching of 
two colours to a degree much closer than the eye could possibly 
achieve, was publicly demonstrated recently before members 
of the New York Electrical Society by their incoming President, 
Dr. H. H. Sheldon, Professor ot Physics of Washington Square 
College, New York University with his 
W. A. Schneider, is responsible for this 
instrument 

Phe pri so named by Dr. Sheldon 
in order to distinguish it from other forms of apparatus used 
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YORK 


only for colour analysis, etc.) is based on the photo-electric 
cell, already famous for its extensive applications in the control 
of sensitive apparatus, etc., by its reaction to light beams which 
make it give off infinitesimal electric currents capable of 
operating relays which in turn will start or stop machinery, 
operate graph needles, or perform other such laboratory 
and shop service. In this particular apparatus, two photo- 
electric cells (of any one of the sensitive materials, such as 
potassium hydride, celenium, thorium, etc.) are 
used, creating a circuit under a normal light 
source. That is, they are connected to a galvanometer in 
such a manner that, when both receiving the same amount 
of light, they will hold the needle at zero If one or the other 
receives more light, movement is produced from it, and the 
needle will deflect to the registering the heaviest 
tions 

A piece of the material, a sample of dye, or any standard 
colour to be matched, is inserted in one side of the apparatus, 
before one cell, and reflecting the light from a single light source 
into the cell The needle is now brought to zero by a dial 
control similar to a radio tuning dial \ sample of another 
material of supposedly similar colour, or of another vat of 
dye, etc., is set before one cell in place of one of the standard 
samples If there is a difference of shade, even though it be 
too slight for the human eye to detect, the galvanometer 
needle will slip off—if darker, toward the standard sample ; 
if lighter, toward the test sample. A variation of three points 
either way will register a shade difference of enough importance 
to be considered faulty matching ; although it has been found 
that a variation up to five or six is often undiscernible to the 
naked eye 

Weave and sheen effects, in the case of cloth, must be taken 
into consideration; as these create variations in readings 
which do not come from differences. The former 
is overcome by rotation, which welds the thread pattern into 
one solid mass of colour; and the latter can be counteracted 
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colour 


by the use of an integrating sphere, in which the light strikes 
on the cloth and is reflected in all directions, so that a con 
centration of light at any one point is eliminated. 

This apparatus was first developed at the request of a large 
textile manufacturer ; but as is often the case with scientific 
work done for a specific case, the potential applications seemed 
so much broader than originally expected that it was con- 
sidered to be valuable for every industry using paints, dyes, 
coloured lights, or, in fact, any forms of colour. 





Dyestuffs Trade in Scotland 

Jury has been rather too broken up by holidays to form an 
accurate estimate of trade conditions. Probably, allowing 
for these, there is little change compared with last month, 
and the weather can probably be held partly responsible for 
some of the more pessimistic opinions. Dyestuffs sales, 
which are generally regarded as a fairly good index, do not 
show business to be so bad as it is sometimes made out. 

Round Glasgow,and district the holidays, which have already 
been mentioned, have the outstanding feature. In 
the South the tweed trade are beginning with orders for next 
spring. Reports state that the greatest demand is for novel 
effects, the overseas trade especially being most attracted 
by the new designs. On the whole, buyers from both America 
and Europe are moving very cautiously at present. 

With the Dyestuffs (Import Regulation) Act 1920, nearing 
the end of its normal period, the address of Sir Henry Sutcliffe 
was followed with very great interest as representing the 
official view of the Colour Users’ Association. Perhaps the 
most interesting feature from the manufacturers’ point of view, 
was the suggesting of a compromise on the question of further 
safeguarding. Sir Henry drew particular attention to the 
progress made during the past two years. This is a very 
important point and one which needs to be borne carefully in 
mind in considering the results obtained under the period of 
protection allowed by the Act In a sense, it is only during 
the last two or three years that the industry has shown the 
progress which may be expected now that it has been estab- 
lished internally on sound lines. If the progress of the last 
two years can be maintained for two or three more, the future 
should then be faced with confidence. 


been 





Spanish Commission on Colour Imports 


In view of a tendency which has arisen to interpret variously 
the provisions of the Royal Order of March 5 relative to the 
importation of colouring matters, the Government has issued 
a Royal Order which provides for the formation of a commis- 
mission to study and co-ordinate the various opinions. This 
commission will function under the Ministry of National 
Economy and will be composed of the Director-General of 
Labour, the Chief of the Customs Division of the Direction- 
General of Commerce and Tariff Affairs, the President of the 
Barcelona Chamber of Commerce, representatives of manu- 
facturers of Spanish colouring materials, as well as consumers. 





Continental Trade Reports 


From Rome, it is reported that trade in industrial chemicals 
is slightly better, particularly in heavy chemicals and dyestuffs 
for the textile and tanning industries. Citric acid exports are 
noticeably less, while tartaric is slightly higher. Favourable 
conditions in the fertiliser trade are reflected by a 25 per cent. 
increase for the quarter in superphosphate output. 

From Oslo, it is reported that the output of the electro- 
chemical industry is greatly increasing and there are no signs 
in the chemical trade of an industrial slowing down. 





Japanese Dyestuff Trade 

into Japan of dyestuffs decreased by 1,110,000 
pounds, or 67 per cent. in volume, and 56 per cent. in value, 
during the first quarter of 1930, as compared with the same 
period of 1929. The domestic dyestuff industry, which is 
subsidised by the Japanese Government, is somewhat depressed, 
according to the recently published report of the Japan Dye- 
stuff Manufacturing Co. of Osaka. 


IMPORTS 





alth 
at | 











September 13, 1930 


The Chemical Age 


(Dyestuffs Monthly Supplement) 





Dyestuffs Monthly Supplement 


Published in the second issue of “ The Chemical Age” each month 





Communications relating to editorial matter for the Dyestuffs Monthly Supplement should be addressed to the Editor, THe CHEMICAL 
Act, Bouverie House, 154, Fleet Street, London, E.C.4. Advertisement matter, subscriptions, etc., should be sent to the Manager. 
The Supplement is devoted to the interests of both manufacturers and users of dyestuffs, and contributions will be welcomed. 





Dyestuffs Symposium at Bristol 

Professor G. T. Morgan and his fellow officials of the 
Chemistry Section of the British Association are to be 
warmly congratulated on the success of the dyestufts 
symposium organised during the meeting of the British 
Association at Bristol on Friday. The contributors to it 
were representative of almost every aspect of the indus- 
try—scientific, technological, commercial and national— 
and each was a recognised specialist in one branch or another 
and more or less an authority on the whole. With the 
exception of Sir Joseph Turner, these experts were all 
emphatically in favour of the continuance of the Dyestuffs 
Act in some form. They are not violently political people, 
who have taken up this position because of some rooted 
political theory in which they have been brought up. 
They are not diehards of the anti-Free-Trade or pro-Tariff 
types. They are mainly scientists, concerned about the 
future of the new British dyestuffs industry, chiefly for 
what its success or failure means to British chemistry 
and to chemical industry as a whole. A_ flourishing 
dyestuffs industry means a strong school of organic 
chemistry ; it supplies a field for research chemists, tech- 
nologists and chemical engineers; it guarantees—what 
the users themselves insisted on when they were suddenly 
cut off from their foreign supplies—an assured supply of 
home-produced dyes ; it is in certain emergencies, which 
everyone hopes will never recur, of the highest national 
impurtance ; beyond all this, it is closely linked with 
research work that may have medical results of great 
value. These are all substantial grounds that cannot be 
lightly disregarded, and those who desire to set them aside 
may reasonably be expected to produce considerations of 
equal weight. 


The Opposition to the Act 

Where does the real opposition to the Act come from ? 
Ignoring for the moment a certain fatalist mentality 
which has lived on a political theory that it regards almost 
as sacrilege even to discuss, there are first of all the mer- 
chanting community. Their attitude is at least consistent. 
Any restrictions on free imports are obviously restrictions 
on their own business, and logically and quite naturally 
they desire to get rid of them. This attitude is intelligible, 
although it has no relation to the considerations put forward 
at Bristol because it is not interested in a British school of 
chemistry. Then there are the users of dyestuffs. These 
are intimately associated with the industry, but their 
attitude is solely concerned with prices and with access to 
dyes, especially novelties, not produced in this country. 
Both points are important, but they were not the governing 
considerations even among the users when the Act was 
passed. What they insisted on then, as everyone else did, 
was a British source of supply which should never again 
leave them at the mercy of the foreign producer. Now 
they seem to argue, ‘‘ Yes, that was very well during the 
war, but the war is over, and nothing like it is ever going to 
happen again.’”’ It is simply a return to the trustful 
pre-war mentality—which, with ample foreign supplies 
available, did not feel the need of a home industry, and 
refused to believe in the possibility of the arrest of such 
supplies. The dyestuff user has once more his world market 
to buy in. Why bother about guarantees against a danger 


that has now disappeased? The best answer is that 
supplied by Mr. James Morton. He, as a I per cent. 
maker of dyes and’a 99 per cent. user of dyes, is anxious to 
see the Act continued. The vital difference between him 
and the users who desire the discontinuance of the Act is 
that he has not forgotten his experiences as a user who 
found his sources of supply suddenly cut off, and that, 
having played a great part in creating a new British 
industry of great importance, he does not wish to see the 
results so hardly won lost to this country a second time. 
The one dissentient voice at Bristol was that of Sir Joseph 
Turner. But his position is quite unlike those referred to. 
As we understand his argument, the withdrawal of the help 
given by the Act will be such a challenge to the makers 
that they will resolve, out of their own resources, to make 
the future position secure. If the Act is continued, he 
seems to argue, they may take things easily and not make 
the necessary effort. It is an interesting argument, which 
is sound to the extent of not relying on the Act to replace 
initiative, but which scarcely balances the weighty argu- 
ments that the scientific, technological and commercial 
experts combined to produce at Bristol. 


New I.C.I. Colours 


Imperial Chemical Industries announce the production 
of three new colours—Oil Yellow ATS, Chlorazol Union 
Navy 2B, and Chlorazol Union Black SB. Oil Yellow 
ATS is an addition to the I.C.I. range of oil soluble dye- 
stuffs, and is commended to manufacturers of nitro- 
cellulose, oil and spirit varnishes by reason of its excellent 
solubility, coupled with its resistance to heat and light. 
The new Chlorazol colours are additions to the I.C.I. 
range of Union dyestuffs intended for the use of garment 
dyers. They give uniform solid shades on mixed materials 
consisting of wool, cotton, natural silk and artificial silks 
of the regener rated cellulose type. Navy 2B produces 
servic eable blue shades, and Black SB deep shades of a 
rich ‘‘ bloomy ’’ tone. The method of application is the 
same as that given for the other Union dyestuffs, and con- 
sists of entering the goods in a lukewarm dye-liquor, 
containing 20 to 30 per cent. of common salt on the weight 
of material, raising to 190°-200° F. in half an hour, and 
dyeing at that temperature for a further half-hour. If the 
cotton is required to be darker than the wool, the goods may 
be worked in the cooling dye-liquor for 20 minutes. A 
special feature of these two colours is that they are eminently 
suitable for employment in the standing bath. Their 
general fastness properties are described as “ very good,”’ 
and it is claimed that they meet the requirements of all 
garment dyers. 


German Royalties Action 

Although the action taken in the United States courts to 
test the validity of the sale to the Chemical Foundation of 
the German patents seized during the war resulted in the 
confirmation of the sale by the Alien Property Custodian, 
certain aspects of the transaction are to be reopened shortly. 
These relate to accrued royalties under licences granted 
under the Trading with the Enemy Act, but the points at 
issue would appear to be matters of account rather than a 
challenge to the principle of the judgment in favour of the 
Chemical Foundation. 
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The Present Position of the British Dyestuffs Industry 


Comprehensive Symposium at British Association Meeting 


7 ai 
f th 
PROFESSOR G. T. MorGAN, President of the Chemistry Section, 
was in the chair, and at the outset said the reason for having 
the discussion was that in the dyestuffs branch of chemical 
activity they had now come to a parting of the ways. The 
Dvestufis Act became law in order to safeguard the dye- 
making industry ofthe country. The chemists who had carried 
out the practical work of our dye-making factories had done 
remarkably well in the short time at their disposal, but 10 years 
was a very short period in which to make up the leeway of 
-o vears. Our chemists had made highly meritorious progress 
in the manufacture of many of the fine colours, and especially 
in the vat series. There was, however, still room for further 
development in the technique of manufacture of intermediaries, 
and a few more years of Safeguarding would restrict con- 
siderably our importation of key intermediaries 
Professor A. G. Green 
Professor A. G. Green, formerly of the British Dyestuffs 
Corporation, opened the discussion with a paper on “ The 
Renaissance of the British Dyestuffs Industry He recalled 
survey of the industry which he had made at the British 
Association meeting in Glasgow in 1901, dealing with the 
relative progress of the coal tar industry in England and 
Germany during the preceding fifteen years. The picture 
painted on that occasion was a sad one. From prosperous 
and promising beginnings, founded on the work of Perkin, 
Hofmann, Nicholson, Caro, Martius, Witt and others, the 
British dyestuffs and organic chemical industry had slowly 
leclined or had failed to develop, whilst during the same 
period the German industry had prospered greatly 
- During the first twelve years or so of the present century 
the relative position of the British dyestuff industry did not 
hange materially. Owing to the effective monopoly which 
the German dyestuff industry had established, with con- 
sequent lower working costs and the advantages accruing to 
the Germans as the inventors and introducers of most of the 
newer dyestuffs, it was scarcely possible for the English 
firms to improve their position, but they continued to manu- 
facture a fair range of products, though largely from imported 
intermediates 
It must not be supposed, as a section of the public was apt 
to think, that in 1914 we had no dyestuff industry in this 
country. We had a dvestuff industry, small and struggling 
under great difficulties, but a portion of which at least was 
endeavouring to remedy the errors of the past, and this had 
formed an invaluable nucleus for the great extensions which 
were to come. We also possssed a number of young chemists 
who had received a sound specialised training in dyestuft and 
textile chemistry in the technical departments of the Leeds 
and Manchester universities. There was available, in fact 
both technical experience and scientifi 
ould be, and was, drawn upon later 
After references to the specific attainments of various firms 
in the production of dyestuffs, drugs, explosives and dichlor- 
diethylsulphide (mustard gas) during the early part of the war 
period, Professor Green went on to discuss the steps taken in 
conjunction with the Government to consolidate and enlarge 
j As early as September, 1914, he said, 


knowledge, which 


the dyestuffs industry 
Lord Moulton, with Lord Haldane, had initiated steps with a 
view to consolidating and enlarging under Government 
auspices and assistance the entire British dyestuff industry 
An essential feature of the scheme was the appropriation of 
large sums for research. Unfortunately, however, the scheme 
was destined in great measure to go astray. Deprived of the 
personal guidance of Lord Moulton, who became engaged in 
the more urgent necessities of the Munitions Department, the 
development of the scheme passed into the hands of politicians 
and incompetent administrators and took a course opposed 
by all those best qualified to judge. A new company—British 
Dyes, Ltd.—was brought into existence in March, 1915, 
having an authorised share capital of 42,000,000, with a 
lebenture loan from the Government of £1,500,000 at 4 per 


The Chemistry Section at the British Association meeting at Bristol devoted the whole of one Session on Friday, September 5¥ to 
scussion on the present position of the British dyestuffs industry. 
he foremost authorities in the country, all but one favouring a renewal, in some form of the (Dvestuffs Import Regulation) A 


The debate lasted over three hours and was sustained by some 

1Ct, 

cent. interest, with the right to nominate two directors. Only 
one existing firm (Read, Holliday and Sons) was absorbed, 
and the new factories which were subsequently erected at 
Huddersfield at enormous expense showed little immediate 
results so far as the production of dyestuffs was concerned. 
Repeated changes in the Board of Directors brought no 
improvement, and the position continued with little alteration 
until the end of the war. 

Faced with this unsatisfactory result, the Government in 
1919 endeavoured to link up their creation with a more virile 
organisation. Levinstein, Ltd., in view of their war work, 
had strong claims to be treated on a similar footing with Read, 
Holliday and Sons, more particularly in regard to the endow- 
ment of their research work, the extension of which was 
essential in order to place the industry on a safe footing and 
prevent a return to the former conditions of foreign depend- 
ence. About one million pounds had been paid by Levinstein, 
Ltd., during the war in excess profits duty, and a powerful 
plea was extended that this should be returned and utilised 
for research and development purposes. In this situation the 
Government saw an opportunity of getting out of their 
difficulties with British Dyes, Ltd., and at the same time taking 
an important step towards the unification and consolidation 
of the dyestuff industry. Therefore, in July, 1919, there was 
promoted the British Dyestuffs Corporation, which effected a 
merger of British Dyes, Ltd., and Levinstein, Ltd. Of the 
authorised share capital of {10,000,000 the Government sub- 
scribed {1,700,000 (half in ordinary and half in preference 
shares) in substitution for the debenture loan to British Dyes 
to which they were committed, whilst five million {1 shares 
were offered to the public. This merger placed under a single 
control 75 per cent. of the dyestuff producing capacity of the 
country, and its formation was largely dependent on the 
promised passage by the Government of a Bill limiting 
for a period the importation of foreign competitive dyestufts. 
This legislation, the Dyestuffs (Import Regulation) Act, had 
come into force in January, 1921, and on the whole it had 
worked satisfactorily. It had atforded to the dyestuff industry 
a fairly sheltered position during the period of its renaissance, 
and this without imposing any injury upon the colour-using 
trades, although many incorrect statements had been made 
to the contrary. Unfortunately, through unsatisfactory 
internal conditions, and the existence in the country of large 
stocks of “‘ reparation’ dyestuffs, full advantage could not 
at once be taken of the opportunity, and much valuable time 
and effort was lost. 

Difficulties of the B.D.C. 

The period which followed the formation of the British 
Dyestuffs Corporation was one of great difficulty and stress. 
The initial inflation which succeeded the conclusion of peace 
soon gave place to great depression in the textile trades, 
while at the same time the constitution of the company, to 


which a large amount of money had been subscribed by the 


public, required the earning of immediate profits instead of 
laying the foundation of an important national industry. 
The Dyestuffs Act, moreover, had the disadvantage that it 
encouraged waste of effort by the dissipation of energy over 
too large a field and a too slavish imitation of foreign products 
with a view to preventing their importation. Research was 
discouraged, therefore, except upon lines which promised an 
immediate return. 

The relations between the constituent members of the 
combine were wanting in harmony from the commencement, 
and this culminated two years later in the resignation of 
both the managing directors, the technical and the commercial, 
in whose hands the control of the business rested. Deprived 
thus of experienced technical leadership, and with the 
management left in the hands of non-technical business men 
and so-called administrators, the position of the Corporation 
passed from bad to worse 
Dyestuff Act passed, the Government and the public had 
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lost interest in the matter, and apparently ceased to regard 
the establishment of an organic chemical industry as of vital 
importance. Largely under the pressure of the banks, in 
whose hands a considerable part of the under-written shares 
still remained, the board concentrated upon a policy of 
reducing expenditure and accumulating liquid assets, thus 
sacrificing the main objects of the previous legislation. The 
first things to come under the hammer were the research 
establishments of the Corporation. 

Che research personnel of the combined firms (including 
those chemists engaged in the investigation of immediate 
manufacturing problems) had grown during and immediately 
after the war toa total of about 100. They formed as a whole 
an able body of men, who, as their experience increased, 
would certainly have become of great value to the British 
lyestuff industry. Excellent results had already been 
achieved in the splendid new laboratories at Blackley and 
Huddersfield. By repeated onslaughts, however, the numbers 
of the research staffs were continually reduced, and at the 
same time the morale of the remainder was seriously affected 
and individual effort discouraged. The culminating point 
was reached in 1923, when, in reply to a demand for a further 
large reduction of staff, Professor Green himself resigned his 
position as director of research of the Corporation. The 
disastrous and short-sighted policy which resulted in the loss 
to the dyestuff industry of many men of exceptional ability 
and special knowledge and the jettison of many important 
investigations, continued until the absorption of the Corpora- 
tion by Imperial Chemical Industries, Ltd., in 1926. 
Under the protecting wing of this huge combine, guided by 
men having a knowledge and appreciation of the chemical 
ndustry and a realisation of the importance of research, the 
Corporation was once more able to pursue a progressive policy 
Research staffs were again increased, manufacturing costs 
reduced, new dyestuffs brought out, and the whole position 
onsolidated. He did not think that it would be an exaggera- 
tion to state, however—if expressible at all in terms of 
money—that the dispersal of the research organisation during 
the years 1921-1923 had resulted in a potential loss to the 
Corporation of one or two million pounds sterling. 

Professor Green then made brief reference to the develop- 
ment of the firms independent of the B.D.C. and, later, the 
[.C.I., especially the Clayton Aniline Co., the British Alizarine 
Co., Williams, Ltd., L. B. Holliday and Co., Brotherton and 
Co. (who acquired the German-owned Mersey Chemical Works), 
Hickson and Partners, and others. Many of these had made 
great progress, and together they supplied about 25 per cent 
it the total home requirements, in addition to a considerable 
export trade. 

Post-War World Trade 

The disposition of the world’s dyestuffs trade had become 
ompletely different from what it was prior to the war. The 
total production of dyestuffs, and consequently, the world 
onsumption, was about 195,000 tons. Germany, in place of 
producing 80 per cent. of the world’s requirements, now 
supplied only 44 per cent. ; she no longer had a world mono- 
poly, and her manufacturing costs were largely increased. On 
the other hand, her principal factories, loosely united before 
the war in two Interressengemeinschaften, had since been 
welded into the I.G. Farbenindustrie, a corporation with 
£40,000,000 subscribed capital, paying a dividend of 12 per 
cent., under a single control and having greatly widened 
interests. 

France had established a considerable dyestuffs industry, 
supplying about 8} per cent. of the world’s requirements ; 
Italy a not inconsiderable one, supplying about 34 per cent. ; 
whilst the Swiss works, well established from early times, and 
now united, had largely increased their influence and rendered 
themselves independent of Germany for raw and intermediate 
materials, They also owned branch factories in England and 
America, and, excluding the production of these, supply 
about 54 per cent. of the world’s total. Even Japan, under 
Government assistance, produced a limited range of dyestutts 
ior home consumption and export to China. During the 
past two years the European producers outside England have 
entered into a convention to delimit their respective markets 
and prevent destructive competition. 


The largest producer of dyestuffs, however, was America, 


She had erected large works, and, with the assistance of 
European chemists, had not only rendered herself independent 
as to 90 per cent. of her domestic needs, but had also become 
a large exporter, a position favoured by an extensive protected 
home market, a favoured position as to raw materials and 
very large plants. In fact, last year America produced 223 
per cent. of the world’s dyestuff requirements. 

The British industry now produced about 25,000 tons of 
dyestuffs annually and supplied over Ir per cent. of the 
world’s requirements—about half the production of the 
United States and about a quarter that of Germany. A 
promising feature was the fact that, whilst between the years 
1925 and 1928 the respective shares of the world’s trade 
absorbed by Germany, Switzerland and America had remained 
nearly constant, and that of France and Italy had declined 
a little, the British share had increased from 8-9 per cent. in 
1925 to 9°5 per cent. in 1927 and 11-7 per cent. in 1928. In 
terms of absolute weight the increase was still more remark- 
able, the British production having increased from 14,600 
tons in 1926 to about 24,900 tons in 1929. 

Great Markets in the Past 

The combined productive capacity of England, France, 
Germany, Switzerland, America and Italy to-day was probably 
at least twice the world’s present requirements, but, as with 
other chemical products, the consumptive capacity of the 
world was capable of enormous expansion as larger populations 
came within the range of western civilisation and western 
necessities of life. The largest consuming country for dye- 
stuffs was China, which used about 70 per cent. of the total 
indigo produced and nearly 1,000 tons of sulphur black 
annually. India was also a very large and expanding market, 
importing over 7} thousand tons of total dyestuffs, consisting 
chiefly of sulphur black, alizarine colours and Congo Red 
The Asiatic and Eastern markets constituted the main outlet 
for German dyestuffs. America, which during recent years 
had made considerable inroads into these markets, seemed to 
be losing ground, whilst the British exports were increasing. 

Looking at the future prospects of the British dvestufts 
industry and of the organic chemical industry of which it 
formed an inseparable part, Professor Green said among the 
prime necessities of further advance were an enterprising 
business organisation and an active and far-seeing research 
policy, not looking too closely for immediate results. Germany 
continued to maintain large research staffs and was still pre- 
dominant over other nations in the prosecution of original 
research in the organic field. Without desiring to depreciate 
the valuable investigations at present conducted in our own 
chemical factories, he pointed out that the number of British 
patents in this field filed by the I.G. Farbenindustrie out- 
numbered those filed here by the manufacturers of all other 
nations, British and foreign, put together. 

As to the fiscal question, Professor Green said he was strongly 
of opinion that the British industry had not yet reached a 
state in which further protection was unnecessary. It could not 
be doubted that the Dyestuffs Act had been of immense ser- 
vice. During the period of its operation this country had be- 
come self-supporting and was beginning to develop a not 
inconsiderable export trade in dyestuffs. It had established the 
manufacture here of large numbers of products not previously 
made in this country, and we had been able even to take a 
prominent lead in the discovery of new classes of colouring 
matters such as those used for dyeing artificial silk, and new 
members of the vat series. The industry gave employment 
to a large number of workpeople (estimated at about 11,000), 
and Was essential to our national security in war and in peace 
Last, but not least, it was a highly scientific industry en- 
couraging the prosecution ol scientific research in our univer- 
sities and technical colleges, and thus reacted beneficially 
upon the entire chemical industry and upon many other 
national activities. 

The present selling prices of dyestuffs, allowing for the 
changed value of money, were no higher, with the Dyestufts 
Act operating, than the pre-war German prices in some 
cases they were lower. Therefore, it could not be said with truth 
that our textile trades had suffered by its operation. He 
considered the reverse was the case. It seemed inconceivable 
that such an industry should be allowed to languish or to be 
exposed to the unrestrained competition of the protected 
manufacturers of America and the more firmly established 
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industry of Germany. A further period offJState assistance 
seemed absolutely necessary to establish the position which 
had been won. Whether this assistance should be in the nature 
of importation under licence, or of an import duty, was open 
to discussion, but he felt certain that it would be little short 
of disastrous if, pending such a decision, our markets were left 
open to unrestricted imports. It appeared to him, therefore, 
to be essential that before its expiry in January next the Act 
should be extended in its present form for a further five years 
As a permanent measure he was inclined to regard an import 
duty as preferable to restriction of imports by licensing, 
as the former would afford less interference with international 
trade, give more stimulus to improvements in manufacture, 
and avoid the dissipation of energy over too wide a field. 


Professor J. F. Thorpe 

Professor J. F. Thorpe (a member of the Dyestuffs 
Development Committee) declared that a setback to the or- 
ganic chemical industry of this country would mean a serious 
blow to our research schools, and extinction of the industry 
would also mean their extinction. It must be remembered that 
organic chemistry was not only the basis of the dyestufts 
industry and of the intermediate products related thereto, 
but it was also the foundation of the fine chemical industry 
in so far as it related to medicinal products and substances 
of therapeutic importance. Insulin and Thryoxaline (to men- 
tion only two of a large number of similar substances of extreme 
importance to human health and happiness) were organi 
compounds, and the discovery and development of this vast 
field awaited the skill of the organic research chemist. More- 
over, the framework on which the whole structure of bio- 
chemistry would ultimately be built was organic chemistry, 
and it was clear that the chemistry of the life process would 
never be unravelled until the chemistry of the organic com- 
pounds concerned therewith had been established and the 
reactions of these substances defined. The same remark applied 
to agricultural chemistry 

The need, therefore, for well-established schools of organi 
chemical research, filled by men undergoing a thorough 
training in the methods of research, was evident, and was one 
of the essential scientific requirements of the nation. The 
schools of organic chemical research in this country were in a 
strong and flourishing condition ; a steady stream of students 
passed through them, and there was no lack of employment, 
for the student nearly always found a post waiting for him 
when he had completed his.course. This satisfactory state of 
affairs was mainly the outcome of the Dyestuffs Act 

Mr. James Morton 

Mr. James Morton (Chairman of Scottish Dyes, Ltd., and 
a director of the British Dyestuffs Corporation) spoke both as 
a dye maker and a user of large quantities of dyes. Financially, 
he said, he was 1 per cent. a maker of dyes and 9g per cent 
a user, and he supposed that as an individual he had the largest 
amount of capital of any person in this country invested in 
dyeing, inasmuch as his concerns were all private and mainly 
personally owned 

In 1913 he had not made a single one of the complex vat 
colours. In 1929 (apart from indigo) they made 2,659,000 Ib 
of these dyestuffs, including every one of the many necessary 
intermediates. Obviously, the dye makers had to begin by 
making and supplying colours the dye users knew and wanted, 
but the record in new dyestuffs made by British makers was 
far from negligible, and much better than was generally 
known. For example, of the 100 colours made and sold by 
Scottish Dyes, Ltd., 47 were new colours (32 being entirely 
new products and 15 new brands). Many of the former German 
colours were made by new synthetic routes, and the whole 
manufacture of the vat dyes was based on new and original 
methods. The company had to their credit the discovery of 
Caledon Jade Green, of which not only did they make now more 
bulk per annum than the total importation of vat colours 
before 1914, but larger quantities of it were made by Germany 
under licence from the company, and still larger quantities 
in America. Another original development on the part of the 
company had been the solubilising of the anthraquinone 
vat dyes, a feature which had long been wanted by the dyeing 
trade, as it made these valuable dyes available for wool 
and natural silk, and marked the beginning of a large new 
development in this section of dyes and dyeing. 

Again, it was not until the chemists of the British Dyestuffs 


Corporation had discovered new colouring elements that 
acted ideally on acetate silk that this fibre had come into its 
own and was able to take its place as one of the valuable 
factors in the textile trade. These dyestuffs were known 4s 
Ionamine and Duranal. They had since been imitated by 
chemists abroad, and had become the recognised media for t! 
dyeing of acetate silk in all countries. To viscose silk the 
British Dyestuffs Corporation had also rendered signal servic: 

As one who had been in the textile trade for over 40 vears 
and had been engaged in dye-making also since the autumn of 
1914, he could say that in the past eight years there had been 
in the dye industry of this country more enterprise, mor 
concentrated research and proved ability, more real achieve- 
ment in the discovery of new materials and methods, than 
there had been in the whole of the textile industry of this 
country in the past eighty years. Since 1914, Scottish Dves 
Ltd., had investigated and produced in their laboratories nume- 
rous intermediates and 150 colours, mainly of the complex vat 
type, and had put on the market over too dyestuffs, 47 ot 
which were new. They had erected laboratories, buildings 
and plant costing over a million pounds sterling, and had given 
employment in an entirely new and highly technical industry 
to about 1,200 men. This represented only a minor section 
of the British dye trade. He ventured to say that if the 
textile trade, at the proper season, had put a tithe of the con- 
centrated research, ability and team work into its problems 
that had been given to the problems of the dye industry in 
recent years, Lancashire would not to-day be telling the tale 
of woe that one heard. 


Benefits to the Dye User 

Dealing with the question as to whether the dye industry 
had been nursed and raised at the expense of the textile 
industry, and whether the conditions had meant serious 
sacrifice and inconvenience to the users of dyes, he expressed 
the emphatic opinion that the balance was overwhelmingly 
on the benefit side to the user. Memories were very short, 
and nothing had caused him so much amazement, or amuse- 
ment, as had the tone of patronage on the part of some of the 
users to-day towards the dye industry, contrasted with their 
suppliant gratitude of ten years ago 

There was a general impression that during subsequent 
years, especially since 1922, after reparations had stopped 
and the operations of the Dyestuffs Act had had their norma! 
effect, the dyestuffs industry had been living on sufferance, 
under shelter of the Act, and at great sacrifice on the part of 
the users. What would have been the experience of users 
supposing the dye industry here had suddenly ceased, say, 
in 1922? The policy behind the German quotations during 
the past ten years—and he said this in no sense of grievance— 
was obviously to offer the colours that we manufactured here 
at a price that made our productions appear to be dear, 
whereas, for colours which we did not make, they had charged 
prices that were a long way above their economic value 
Only as our varieties increased and as we added one by one 
those other colours did the price of each come down to some- 
thing like the economic value. Some years ago a colour was 
being charged for by the German firms at 37s. 6d. per Ib., 
until his firm had manufactured and issued it at 20s. The 
foreign quotation then became 15s. In another case the price 
of the foreign product had fallen from 12s. 3d. or more (the 
price before his company’s product was issued) to 6s. 4d., the 
colour being one which was used in considerable bulk by 
users here. 

It might be argued, he continued, by some users that there 
was a time when they could have procured from abroad 
colours common to the manufacture of both countries at prices 
much lower than the home quotations, and that the textile 
trade had suffered seriously in consequence. In regard to 
certain groups of colours he agreed that, for a period, a condi- 
tion of this kind existed. While we were quoted high and quite 
uneconomical prices for colours that were not made here, 
users were quoted prices from abroad for certain dyes (the 
equivalents of which were made here), which prices, at the 
time, it would have been quite impossible for the home dye 
maker to have met. That was a considered policy on the part 
of the Germans, to upset the users here and to strike a blow 
at the operations of our Dyestuffs Act. It had caused 
unsettlement here and some bad feeling between dye users 
and makers, so much so that the continuance of the Dyestufts 
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\ct was for a time in jeopardy and was the subject of special 
liscussions in Parliament. But the loyalty and goodwill of 
the majority of the users had prevailed, and the establishment, 
by the Licensing Committee, of a price factor had put an end 
to this overt act, with the result that dye makers here had 
faith to proceed, and, with bulk production and experience, 
were quoting prices which were fairly comparable with those 
f the foreign producers. During the past two years very 
tew licences had had to be granted on the grounds of price. 

If the lack of dyes, or high prices, had been a serious 
‘bstacle to the textile trade, this should be reflected in the 
returns of those branches of the trade dependent mainly on 
their dyes content, as distinct from the branches which were 
not dependent on dyes. The recent report of the Government 
cotton inquiry was most valuable and illuminating in this 
respect. It analysed and tabulated the export returns of the 
various sections of the textile trade. The sterling value of the 
dyed goods exported had increased from £26,569,000 in 1913 
to £33,914,000 in 1929. There were decreases in the export 
4 grey unbleached cloth and bleached cloth (in which no 
lyes were used), and increases in exports of printed goods 
partially coloured) and dyed and dyed yarn goods (wholly 
coloured). Surely the last inference that could be drawn 
trom the figures was that the dyes supply had been a deterring 
factor. 

The Dyestuffs Act was not an easy Act to administer, and 
the Licensing Committee had had many difficult and intricate 
matters to adjust in the early days, but out of practically 
nothing at all they had gradually hammered out a working 
machine which had been invaluable to the whole dyeing and 
lye-making industries of this country, both technically and 
ommercially. Asa dye maker and a dye user he could testify 
to the fairness with which they had held the balance between 
the two interests. The statement that there was reticence on 
the part of foreign dye makers to give information and help 
was simply unfounded. The chemists of his companies paid 
periodical visits to the Continental makers, and they could 
not be given better attention. 

Free trader though he had always been, and having fully in 
mind his heavy financial interests as a dye user, his strong 
recommendation was a renewal of the Act. Finally, he 
suggested a new provision for inclusion in any modified form 
of the Act—namely, that new colours from abroad which 
were practical equivalents of colours already made here should 
not be given licences for import. It had been very apparent 
that in many cases foreign makers had made new brands of 
existing types, with the distinct object of avoiding the pro- 
visions of the Act and getting a trade in them as new dyes 
Where any new colour had a distinct new property that would 
be of value to our dye trade, however, we should certainly 
have it. 

Sir William Pope 

Sir William J. Pope, who also supported the plea for the 
ontinuation of restriction, said the demand for technical 
chemists for staffing the dye works was incidentally providing 
hemists for all our other large and growing chemical indus- 
tries, as well as for our educational institutions. The country 
is now better provided than ever before with technical, 
industrial and academic chemists, and it could be stated 
onfidently that, owing to the increased facilities for training 
ind greater freedom of choice of a career, our chemists had 
never been so well equipped and so competent as at present. 

Mr. T. Taylor 

Mr. Tom Taylor (a member of the Dyestuffs Licensing Com- 
mittee and ot the Dyestuffs Deve'opment Committee), dealing 
with dyestuff lake colours, said the manufacture of lake pig- 
ments may be regarded as a useful and important ally to the 
dyestuffs industry, although through modern developments 
it was often difficult to define clearly when an organic coal tar 
olour ceased to be described correctly as a dyestuff and 
became a lake or pigment colour. Owing to the free importa- 
tion period, it was some little time before the benefit of the 
Act was felt by the lake trade, but during the last seven years 
or so the prohibition upon the importation of lake colours had 
been practically complete. Importations had been infini- 
tesimal, and this had enabled the British lake maker to 
establish an important trade to the advantage of the con- 
suming industries. For instance, the production of British 
made printing ink was now some three times greater than it was 


in 1913, and if we might judge from the balance sheets of the 
leading paint and linoleum companies, these trades had in no 
way suffered from their use of British made colours, apparently 
being exceptions to the severe depression existing in so many 
industries. It had been estimated,”’said Mr. Taylor, that the 
production of lakes in Great Britain was now over ten times that 
of 1913. This may be attributed almost entirely to the Act 
and under no other form of safeguarding or protection could 
such progress have been made. 
Mr. J. Rogers 

Mr. J. Rogers said that to-day dyestuffs prices in this 
country are generally as favourable to the purchaser as in 
any country, but this state of affairs had been arrived at by 
anticipating future improvements in the cost of dyestuffs 
and intermediates. In the vat dyestuffs field the foreign 
firms had a lead, but this could be overtaken within the next 
five years. 

Sir Joseph Turner 

Sir Joseph Turner opposed renewal of the Act. In this 
country we had dyeworks able to manufacture double the 
quantity of dyestuffs needed here, and therefore, sufficient to 
deal with any emergency. There was evidence, also, from the 
most eminent of the dye makers of Germany, who had visited 
works here, that our works were equal to any of the most 
modern concerns in Germany. Therefore, said Sir Joseph 
Turner, the Dyestuffs Act had fulfilled its object in the matter 
of providing the necessary works. He was not blind to the 
fact that this country was alone in its need for having access 
to every dyestuff that could be manufactured ; out of every 
100 lb. of dyestuffs used here, 75 lb. went into goods which 
were exported. It was also essential, therefore, that we should 
be able to secure dyestufts at a price equal to the lowest that 
was being accepted for those dyestuffs in any country in the 
world, but, although much progress had been made, that 
position had not yet been reached, and it could hardly be said 
that the Act had fulfilled its object in this latter respect. He 
contended that the Act should be abolished ; our works were 
fully equipped and able to meet all contingencies, our chemists 
and engineers were equal to any in the world in scientific 
knowledge, and all that was needed was the proper guidance 
of these experts by thoroughly competent chiefs 

Mr. C. J. T. Cronshaw 

Mr. C, J. T. Cronshaw alluded to our independence of foreign 
intermediates and said that whereas in 1913 approximately 
300 tons of Beta Naphthol were imported, to-day none was 
imported. In the same way Over 100 tons of Alpha-naphthyl- 
amine was imported in 1913 but none to-day. Approxi- 
mately 300 tons of para-nitraniline were imported in 1913, 
but none to-day, and over 1,500 tons of aniline oil had also 
been eliminated. Similar progress had been made by British 
chemical plant manufacturers 

Professor M. W. Travers 

Professor M. W. Travers, F.R.S. (Bristol) said on a recent 
visit to Frankfort he had the vast buildings for the 
central commercial organisation of the “ I.G.,’’ and had learned 
something of what institutions such as the new Frankfort 
University were doing for commerce. On the other hand, 
he knew that the modern universities in this country had not 
made contact with the commercial life of the day, and as 
a consequence, those who were pushing our dyes and other 
commercial products would be almost untrained, in the modern 
sense, and they would be pitted against the properly trained 
men whom Germany would be placing in the field. 


seen 


Professor H. E. Armstrong 

Professor H. E. Armstrong had sent a written communica- 
tion which was read in his absence. He referred to his re- 
markably long and close association with “‘ the chief actors in 
the great dyestuffs drama, beginning with the famous 
Hofmann, and including W. H. Perkin, the founder (1856 
of the synthetic dyestutts industry, Nicholson of Magenta 
fame and Crookes. <A vast body of fact had been brought to 
light in the study of dyestutts, and if we lost that industry we 
inevitably lost our place in chemistry. In his opinion, added 
Professor Armstrong, although still needing no little improve- 
ment in management, the industry had now been fully de- 
veloped in this country, in a way to show that people like 
himself were fully justified in their estimate of the ability of the 
British chemists to carry on the industry here as effectively as 
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It could be carried on by 
nation must grant it every necess 
support was be yond question. 


anyone or anywhere. That the 
proper measure of 
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iry and 


Mr. W. J. Woolcock 
Mr. W. J. U. Woolcock (chairman of the Dyestuffs Develop- 
ment Committee), summing up the discussion, declared that 
after the statements that had been made in the course of this 
meeting, there could be no doubt whatever that an extension 
of the period of operation of the Act was required, above all, 


because the intermediates position needed strengthening 


and building up. The users and makers had worked very 
closely together, particularly during the past few years 
They had been promised by the House of Commons some 





vears ago that they should not be 
advantageous competitive position 


placed in an unduly dis- 
Chat promise had been 


kept, and to-day, with the offer that had been made on the 
side of the makers, he could not conceive that anybody wh 
was prepared to look fairly and squarely at the position could 
say that the period of the Act should not be extended. H¢ 
could conceive of only one reason which would induce the 
user to continue to say, parrot-like, “‘ ten years and no more 
that reason was that there had been elevated into a fetish an 
economic theory which was sound only in certain cases and 
in certain circumstances, and once One was driven to bass 
a case On an economic theory and not on facts, that case must 
go by the board ; 

Apologies for absence were received from Professor H. E 
Armstrong, Professor F. M. Rowe, Sir Thomas Robinsor 
(chairman of the Dyestuffs Advisory Licensing Committee 
and Sir Henry Sutcliffe Smith (chairman of the Colour Users 
Association 





Dyeing Cotton and Rayon Materials in Black Shades.—(II1) 
By A. J. Hall, B.Sc., F.LC., F.T.I. 





The application of black to Cellulose Acetate Rayon is dealt with bv Mr. Hall in the concluding part of his article below. 
The first half appeared in our August Dyestuffs Supplement. 
IT is now convenient to turn to the application of oxidation comparatively large quantities of inorganic salts (sodium 





blacks to cellulose acetate rayon, since these promise to be 
importance in the future. In the first 
place, it may be noted that there is no difficulty in dyeing 
Aniline Black on fabrics g of cotton and 
rayon or entirely of viscose rayon. Twill and satin fabrics 
of these types dyed with Aniline Black are largely used for 
linings, it being essential that the dye should be very fast. 
There is, however, one point in connection with the application 
of Aniline Black to a mixed cotton and viscose rayon fabric 
which deserves consideration. It is found that viscose rayon 
is able to absorb a roportion of the Aniline Black 
liquor than the cotton, so that the rayon dyes to a 
darker shade since the pigment formed within the fibres is 
proportional to the amount of padding liquor absorbed 
Consequently in a cotton-rayon fabric there is always a 
tendency for the viscose rayon to be heavier than the cotton 
If the cotton is intentionally dyed to its usual depth of shade 
then the viscose becomes too heavy and appears red in tone. 
On the other hand if the viscose rayon is dyed to a satisfactory 
depth then the cotton is weak, and is then more liable to 


of considerable near 


consistin viscose 


larger } 




















ereen during wear. It is somewhat difficult to secure the 
same depth of shade on both fibres. The most successful 
result is obtained by thoroughly desizing and boiling-out the 
fabric before dyeing. The more thorough this preparation 


the greater the absorbent power of the cotton and the more 
nearly it approaches the rayon in depth of shade during the 
subsequent dyeing. Of course this ditficulty does not arise in 
the dyeing of 100 per cent. viscose rayon fabrics. There is 
also the further interesting point that Aniline Black on viscose 
rayon appears to be faster to greening than a similar shade on 
cotton 
Difficalty of Applying Aniline Black 

Hitherto the production of 

acetate rayon has been 


Black on cellulose 


unsatistactory in spite ot numerous 


Aniline 








etiorts to overcome the d ilties inherent to the rayon 
As indicated above, the process of dyeing Aniline Black 
consists of impregnating the textile material with a liquor 
containing aniline, a miner acid (hydrochloric acid), an 






oxidising agent (sodium < I and a catalyst (sodium 
ferrocyanide or copper sulphate), so that, on drying the fabric 
and then exposing it in a hot moist chamber, oxidation of 
the aniline to Aniline igment occurs: this pigment, 
1 insoluble, is retained the fibres. Now cellulose 
acetate rayon is largely waterproof \t any rate, it absorbs 
much less liquor than does viscose rayon. So that 
the first difficulty in dyeing this type of rayon with Aniline 
that it sufficient of the padding 
liquor to give a deep black shade. A second difficulty is 
associated with the fact that oxidation does not appear to 
proceed readily within cellulose acetate 
When cellulose acetate rayon is dyed with prussiate Aniline 
Black it is scarcely possible to obtain more than a greenish 
vellow shade, even if it be dyed twice. Toa large extent this 


unsatisfactory result is due to the salting out effect of the 
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cotton or 
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Black is does not absorb 


chlorate and sodium ferro¢yanide) present in the padding 
liquor as required in this process; these salts appear to 
prevent absorption by the rayon of the liquor. Also it is 
likely that the catalyst—sodium ferrocyanide—finds difficulty 
in penetrating the rayon and therefore cannot function as it 
normally would in the case of cotton. A much better result 
is obtained by application of the copper Aniline Black process 
where the inorganic salts used are less in quantity. But even 
in this case the black is not usually satisfactory. Modification 
is necessary, and the necessary research has been mainly 
carried out by A. J. Hall and G. H. Ellis acting independently 
These researches have brought to light various interesting 
and valuable facts 

It has long been known that a black shade equal to that 
obtained by oxidation of aniline can be produced by using 
para-amino-diphenylamine or mixtures of aniline and this 
diphenyl compound ; the black is still termed Aniline Black 
even if produced in this manner, because the black pigments 
produced by the two methods are probably almost identical 
Now cellulose acetate rayon has a greater affinity for para- 
aminodiphenylamine than it has for aniline, and is certainly 
able to retain the aminodiphenylamine better than it can 
aniline in subsequent washing treatments. Hence the dis- 
covery of an alternative process of dyeing Aniline Black con- 
sists of first dyeing cellulose acetate rayon with para-amino- 
diphenylamine as with an S.R.A. dye in a jig or winch 
machine, and then treating in a separate bath with an 
oxidising agent. 

Unfortunately para-aminodiphenylamine is expensive, being 
about eight times dearer than aniline, and this militates 
against its use. Further, the same process using a mixture 
of aniline and para-aminodiphenylamine does not appear to 
be successful. Ellis has, however, found that mixtures of 
aniline and para-aminodiphenylamine can be used in the con- 
tinuous process of dyeing, providing swelling agents are 
employed to increase the absorptive capacity of the rayon 
Such a process is covered in E.P. 311,435, in which equal 
parts of the amines are employed and a mixture of lacti 
acid, acetic acid, and methylated spirit serve both as swelling 
agents and solvents for the amines. It must be admitted, 
however, that this method is considerably dearer than the 
normal Aniline Black process using aniline itself. 


Cheaper Aniline 
With the :dea of using a cheaper amine and yet one that is 
very easily oxidisable, Hall (E.P. 258,699) has investigated 
the possibilities of 2: 4-diaminodiphenylamine. This is pre- 
pared by reduction of the condensation product of 2: 4- 
dinitrochlorobenzene and aniline and should be produced 
at a lower cost than para-aminodiphenylamine. It is found 
that it can replace the para-aminodiphenylamine whether in 
two-bath or continuous methods with satisfaction and yield 
a good black. Yet here is a difficulty. This particular amine 
has not hitherto found much use in the colour industry, and 

is not therefore immediately available. 
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With a view toJovercoming this difficulty Hall further dis- 
overed that the amine could be actually prepared within the 
rayon and then oxidised afterwards. In this process (E.P. 
322,893) the rayon is dyed in a soap bath with a suspension 


of 2: 4-dinitrodiphenylamine which is very cheap and avail- 
ible; the resulting shade of the rayon is bright greenish 
vellow. By further action of sodium hydrosulphite this 


absorbed nitro compound can be converted to the corre- 
sponding 2: 4-diaminodiphenylamine so that oxidation to 
black can then follow. Alternatively, sodium hydrosulphite 
may be added to the dye bath used for applying 2 : 4-dinitro- 
liphenylamine, so that this is reduced at or about the time 
of its absorption by the rayon. This latter method is better 
in that it allows considerable saving of time and cost. 

But perhaps the cheapest method for producing a black 
shade in cellulose acetate rayon is that more recently described 
by Hall (E.P. 321,034), in which the rayon is first dyed 
with x-naphthylamine and then oxidised with nitrous acid. 


The treatment is 
cheap. 
fastness 

It is therefore obvious that most of the difficulties of pro- 
ducing oxidation (Aniline Black) on cellulose acetate rayon 
have been removed. Further improvements of the processes 
now available will be mainly with the idea of cheapening the 
cost of dyeing. 

The above considerations show how much effort has been 
devoted to the dyeing of black shades on cotton and rayon 
materials during the past few years. Even much greater 
has been the amount of research and investigation carried 
out some twenty or thirty years ago on this one shade—black 
Fashion is ever changing, and no one would venture to deny 
the possibility that in the future the popularity of black may 
return. If so, then there is no reason to doubt but that by 
that time dyers will be ready to dye satisfactorily the fastest 
blacks on cotton and rayons. 


rapid and all the products used are 
Furthermore the resulting black shade is of excellent 





Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Benzanthrone Dyes 
HE benzanthrone derivatives have been one of the most 
widely explored of dyestuff fields since the war. Some of the 
new products have found their way into use, but, as usual 
in dyestuff chemistry, these form only a small proportion of 
the total discovered. Dealing first with some benzanthrone 
intermediates, some of the recent advances will be found 
below. 
Intermediates 

Benzanthrone is obtained from anthraquinone by a modified 
Skraup synthesis with glycerine. Structurally it should also 
be possible to carry out a similar synthesis from phenanthra- 
quinone, but this has only recently been accomplished. A 
55 per cent. yield of benzanthrone has been obtained, using 
glycerol and ferrous sulphate, the reaction proceeding in two 
stages, the first at and the second at about 150° C. 
Pyzemysl Chem. 1929. J. S. Turski and R. 
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rhe interesting series of analogues of hydrocarbons in 
which an N-phenyl-1 : 2: 3-triazole ring takes the place of a 
benzene one has been extended to benzanthrone, 2-N- 
phenyl-1 : 2-naphtho-1 : 2 : 3-triazole, the analogue of anthra- 
quinone, being condensed with glycerol in sulphuric acid 
containing ferrous sulphate. 
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This body can in turn be converted to dyes of violanthrone or 
isoviolanthrone type. , 

Methyl benzanthrones can be obtained from benzanthrony] 
thioethers. For example, 2-benzanthronyl thioethers of 
the formula S.CH,.COR can be hydrolysed with alkali to 
give the corresponding 4-methylbenzanthrones (B.P. 322,745, 
1.G.F.A.-G.). 

2-Cyanobenzanthrone can be obtained by the chlorination 
of 3-acetamidobenzanthrone, followed by hydrolysis, removal 
of the amino group and treatment with cuprous cyanide. 
(Swiss P. 122,904, Kalle and Co.). 

Nitro groups in benzanthrone may be replaced by halogen 


with acid halogenides, such as phosphorus pentachloride 
In addition to the replacement, combination takes place at the 
keto group, and the resulting chloride has to be hydrolysed 
In an example 13-nitrobenzanthrone is treated with phosphorus 
pentachloride in nitrobenzene at 95° C., the resulting chloride 
of 13-chlorbenzanthrone being then hydrolysed with water 
(D.R.P. Appin. J. 27,778, I.G.F.A.-G.). 
Halogenated Dibenzanthrone 

Halogenated derivatives of the dibenzanthrone series have 
always been of importance, especially dichlorisodibenzan- 
throne. Recently they have been attracting renewed attention 

According to B.P. 294,486 (S.C.I.B the chlorination of 
dibenzanthrone in the presence of a high proportion of ferric 
chloride gives blue vat dyestuffs, which do not change in shade 
on moistening. In an example, chlorination is carried out in 
trichlorbenzene with ferric chloride at t40-150° C. Similar 
products can be obtained by treating 2: 2--dibenzanthronyl 
with more than five times its weight of ferric chloride (B.P. 
314,903, S.C.1.B Other highly chlorinated derivatives are 
prepared in B.P. 284,656 (S.C.1.B.) by treating already halo- 
genated dibenzanthrones with chlorine and acetic acid at 
130° C., the products being tetra- or pentachlorodibenzan- 
thrones. A monohalogenated isodibenzanthrone is made in 
B.P. 315,276 (S.C.1.B.), by heating with chlorine or sulphury] 
chloride. The product dyes in violet blue shades. Another 
one is also prepared in U.S.P. 1,704,983 (Grasselli Dyestuft 
Corp.) by condensing a monohalogenated 2 : 13-dibenzan- 
thronyl. A large number of examples of bromination of 
dibenzanthrone and isodibenzanthrone deriva- Yn 


tives are to be found in B.P. 325,525 
IGP AG | 
Complex Benzanthrone Derivatives % A yO 
Recently there has been an extension in the ( i" 
direction of synthesising complex dyestuffs con- 


taining either benzanthrone, dibenzanthronyl 
or dibenzanthrone groups with anthraquinones, 
anthanthrones, etc. Among these may be men- 
tioned first the comparatively simple benzan-_ | | | 
thronylamino-anthraquinones, one or two ot ea Sa 
which were already known before the war | 

These, on treatment, with condensing means | 
such as alkali fusion, suffer further ring closure 
giving black and grey vat dyestuffs (B.P.307,732 
and 316, 156 1.G.F.A.-G | 

A little more complicated are the products of | O 
B.P. 300,432 (I1.G.F.A.-G.), where tetrahalo- F 
genated 2: 2:-dibenzanthronyls are condensed 
with aminoanthraquinone. Thus the  tetra- 
bromo derivatives give a blue violet vat dye 
with 1-amino-4-methoxyanthraquinone. 

B.P. 307,328 describes something similar, ex- 
cept that dibenzanthrones are used instead ot 
dibenzanthronyls (I.G.F.A.-G.) ; while in B.P hf 
307,947 (1.G.F.A.-G.) aminodibenzanthrones are condensed 
with such complex residues as perylene, dibenzpyrenequinone 
and anthanthrone. 
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Grey and Black Vat Dyes 

Black vat dyes are obtained comparatively readily from 
dibenzanthrone and dibenzanthrone derivatives, as_ these 
being already dark blue, little further is needed to give a 
grey. Many of the products thus obtained are, however, 
lacking in fastness Some of the more recently described 
methods of producing blacks will be given 

Dibenzanthronyl sulphonic acids may be fused with alkali 
and then alkylated S.C.I’B. (B.P. 304,345 Alternatively, 
benzanthrone may be sulphonated, fused with alkali and 
alkylated (B.P. 297,002, S.C.I.B.). 

Benzanthrone sulphonic acids have been fused with alkali 
and then treated with hydroxylamine to give greys, and 
substituted benzanthrones have been used in a similar manner 
(B.P. 280,652, 298,928, 298,931, B.D.C., Ltd., S. Thornley, 
A. Shepherdson and J. Baddiley). Aminebenzanthrone 
treated with alkali under mild conditions gives greenish- 
grey, green, grey and similar vat dyestuffs (B.P. 301,197, 
I.G.F.A.-G 

Benzanthrone Peri-dicarboxylic Acids 

Within the last few years a new type of vat dye has been 
made by condensing peri-dicarboxylic acids with o-phenylene- 
diamines, this reaction having been described for pyrene and 
perylene derivatives. It has now been extended to benzan- 
throne (B.P. 288,985, 308,651, 1.G.F.A.-G.), 4-benzoyl-1 : 8- 
naphthoic or its anhydride used as a starting material for the 
necessary benzanthrone-peri-dicarboxylic acid into which it 


is converted by aluminium chloride, being oncensed with an 
o-diamine to yield iminazole compounds. With o-phenylene- 
diamine an orange vat dye is obtained, and with 1: 2-naphthy1- 
enediamine a deep brown. 

A rather remarkable reaction for the production of deriva- 
tives of the dibenzanthrone and isodibenzanthrone series 
consists in treating, for example, benzanthrone-13-phenoxy 
with o-chlorbenzoyl chloride, and then hydrolysing with 
sulphuric aicd when isodibenzanthrone is obtained (D.R.P.J. 
27,480, I1.G.F.A.-G.). 


Indigoid Type Derivatives 
Compounds of the type shown in the formula below on 


\- 
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iusion with alkali are converted to derivatives probably of 
indigo type (B.P., 311,047, 316,172. I.G.F.A.-G.). 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

No new facts have yet emerged that throw any light on the 
cause of the disastrous explosion at Castleford. All that is 
known is that the fire which preceded the explosion occurred 
in the acid-mixing shed, and not in the nitrating plant as was 
stated originally. In the acid-mixing shed, there should have 
been normally neither explosive nor even inflammable sub- 
stances present. The first sign of anything wrong was the 
appearance of a cloud of dense brown nitrous fumes, which 
suddenly burst into flame; and the flames were followed by 
the terrific explosion before even the works fire brigade had 
had time to bring their engine into action. Fortunately, the 
works staff, aided by the fire brigades from Castleford, Leeds, 
and Pontefract, were able to prevent the fire from spreading 
to the benzol store, which was constructed of ferro-concrete 
according to the safety rules of the A.B.C.M. It is satisfactory 
to know that over 49,000 has already been subscribed for the 
relief of the hundreds of people rendered homeless by the 
disaster 

Sir Henry Sutcliffe Smith, at the recent annual general 
meeting of the Colour Users’ Association, drew attention to 
the great increase in the productive capacity of the British 
dyestuffs industry, the annual output of which had grown 
from 9,000,000 Ibs. in 1913 to nearly 56,000,000 Ibs. in 1929 
The most striking increase was in the manufacture of vat dyes, 
which had grown from nothing to 14,683,701 lbs. The pre- 
war production of dyestuffs in Great Britain amounted to 
22 per cent. of the total consumption ; in 1929 it exceeded 
90 per cent. The average price of dyestutts, in spite of the 
Dyestuffs Act of 1920, is less than double the pre-war price, 
whereas the price of benzol and toluol, doubtless owing to 
the increased demand for these bodies as motor fuels, is nearly 
three times what it was before the war 

The Colour Users decided that the Dyestuffs Act had 
achieved its purpose in assisting to establish the dyemaking 
industry in this country. Since too large a share of the 
burden of the Act had hitherto fallen on their shoulders, they 
declared that no further obstacle should be allowed to interfere 
with the unfettered importation of, at any rate, novelty and 
speciality dyewares from abroad. Lord Melchett and the 
Association of British Chemical Manufacturers, on the other 
hand, intend to press for a further period of protection on the 
lines of the present Act, on the grounds that, whilst a sound 
foundation has been laid, the removal of the present protection 


would jeopardise the consummation of the work without any 
countervailing gain to the consumers. 

The U.S.S.R., as part of their five-year plan for the resuscita- 
tion of Russian industries, have instituted a strong dyestutt 
manufacturing campaign. So far, the main articles being 
manufactured are fur dyes, basic and acid colours, and sulphur 
black. 

October futures have tumbled to 6d. per lb., which is as 
low as in pre-war days, but the downward movement of the 
price of cotton is not bringing any more business to the mills. 
Buyers are holding off for a drop to 5d. per lb., or even less. 

The report of the Bradford Dyers’ Association is not 
calculated to relieve the gloom overhanging the textile 
industries, for the directors state that no profit has been made 
during the last half year. 

Great hopes have been dashed in Lancashire by the apparent 
failure of the expected financial assistance from the Bankers’ 
Industrial Development Co. promised both by Mr. J. H 
Thomas and by Mr. J. R. Clynes in public speeches to leaders 
of the cotton industry. But the proposed amalgamation of 
Egyptian or fine cotton spinners, for which Mr. Hammersley 
has been working, has apparently fallen to the ground owing 
to the rigid conditions under which alone the bankers are 
willing to finance any such scheme. The presidents both of 
the Master Cotton Spinners and of the Weavers’ Amalgamation 
have expressed themselves very pessimistically at the set-back 
to this promising undertaking. 


Scotland 


With the publication by the Board of Trade of the report of 
the Development Committee, and with the discussion on the 
dyestuffs industry at the British Association Meeting at 
Bristol, this has been an interesting week as far as Scotland is 
concerned. The dyeworks at Grangemouth have good cause 
to be satisfied with such references as have been made to them 
In the Report it is acknowledged that they rightly claim 
that in Caledon Blue RC they have the fastest of the fast 
blues. 

At the British Association meeting, Mr. James Morton, 
speaking as one of the largest textile users, eulogised Scottish 
work and added that in the past eight years there had been 
in the dyestuff industry more enterprise, more research, more 
proved ability, more great achievement in the discovery of 
new materials and methods than in the whole of textile 
industry in the past eighty years. 
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The Manufacturers’ Memorandum 

We publish this week the memorandum which has just 
been issued by the Association of British Chemical Manu- 
facturers, outlining the position and policy of the dyestuft 
manutacturers in the matter of the Dyestuffs (Import 
Regulation) Act. With its appearance it can be felt that 
all the necessary material is now available for a rapproche- 
ment of users and manufacturers, and the hammering out 
of a united policy. Subject to safeguards against unfair 
competition, the manufacturers ask for a prohibition fo 
imports only where a British maker is prepared to supply 
an equivalent product at an equal price. The memorandum, 
which has a foreword by Dr. E. F. Armstrong, sets out the 
achievements of the dyestuffs industry during the period 
of operation of the Act. While based on the agreed facts 
in the Report of the Dyestuffs Industry Development 
Committee, it also takes into consideration the data for 
192g, which have become available since the report was 
prepared, and, therefore, bring the account of the indus- 
trys progress more nearly up to date. The dyemakers 
pay a whole-hearted tribute to the “ loyal co-operation of 
the colour users in the administration of the Act,’’ and, in 
conclusion, appeal to them to assist in maintaining a 
modified form of the present safeguards without which 
there is nothing to gain and everything achieved during the 
past ten vears to lose. 


“ Dyes and Textiles in Britain: 1930” 
The contributions to the recent symposium on the British 
dvestutfs industry at the British Association meetings at 
Bristol were all so good that each in itself would be worth 
reprinting. But if a choice had to be made, there is scarcely 
any with a stronger claim to reproduction than the paper 
by Dr. James Morton, which has reached us in the form of 
a beautifully printed pamphlet of 43 pages. This is not the 
first of Dr. Morton’s contributions to what may be called 
the “ literature’ of the subject. His paper before the 
Royal Society of Arts will remain long after its delivery 
one of the most notable chapters of scientific and commer- 
cial achievement in the history of the industry during 
the most critical phase of its development. His Bristol 
paper, if not quite so pure a piece of history, has the ad- 
vantage of being especially applicable to the problems of 
policy with which the industry is now confronted. 


The User’s Point of View 

The soft? of the paper is clearly indicated in the author’s 
foreword: ‘“ This paper was prepared with any 
political object, nor from the point of view of any fiscal 
controversy. My life is mainly absorbed in industry and 
in the many problems which present-day conditions have 
brought up for solution. One of the problems facing the 
textile manufacturer, that of the future supply of dyes for 
his industry, was one of the most vital. The Dvestuffs 
Act was an interesting new method of dealing with what 
everyone regarded as a ‘lapse’ on the part of British 
industrialists of two or three generations ago, and an effort 
to make good that lapse with the least inconvenience to 
the trades involved. As the paper will show, the working 
of this Act has been intimately bound up with the most 
vital raw materials of the textile concerns which I control, 
and the fact that these concerns have not ceased te develop 


not 


successfully throughout the past ten years may make my 
findings of interest to others.”’ 

The findings certainly are of interest to everyone engaged 
in the industry, as the extracts given in this issue show. 
Two points, clearly brought out, are of special importance. 
The idea that the reovening of the British market to all 
foreign makers on equal terms would ensure cheap dyes 
is shown to be dangerously fallacious, in the sense that it 
mav lead to the elimination of home competition in certain 
lines, with the certainty that the price to the home con 
sumer will then be raised. The suggestion, too, that the 
slightly higher price of British dves is damaging the export 
trade in tinished goods ts shown to be not supported by the 
facts, since the decrease is much more marked in uncoloured 
cloths than in partly and wholly coloured goods. 


Vulcafor Colours for Rubber 


An Iniperial Chemical Industries folder of more than 
usual interest contains samples of the fifteen Vulcafor 
colours produced for the dyeing of rubber. The effects of 
the colours as seen applied to ribbed-surface rubber 1s cleat 
and brilliant. The complete range is made up of Vulcafor 
Brown Y, Claret R, Red B, Scarlet AS, Red RS, Orange 
AS, Orange Y, Yellow O, Yellow GS, Green 2Y, Green Y, 
Green LS, Green B, Blue G, Blue R, Blue AS and Violet RR 

Until comparatively recently, it is explained, the only 
practicable method of obtaining satisfactory colours in 
rubber was to use inorganic pigments. The colouring powet 
of such pigments is usually low and a considerable quantity 
is required to produce medium to full shades. The Vulcafor 
colours are a specially selected range of organic colours 
which are for all practicable purposes insoluble in rubber, 
and which have been found particularly suitable for pro 
ducing bright shades in rubber. Vulcafor colours soluble 
in rubber, such as Vulcafor Red IIIS and Vulcafor Yellow 
IS, and water soluble colours for use in the colouring of 
latex are not included in the range shown. 

For heat cures, the following mix was employed: Pale 
parts; Zine Oxide, 5 parts; Lithopone, 
ro parts; Clay, 65 parts; Sulphur, 2 parts; Vulcafor, 
VII, 8ths parts. The cure was 10 minutes at I41r° ¢ 
(40 |b. per sq. inch) in the press; slightly longer time is 
required for cures in open steam (cloth wrapped). _ 

Where possible, a fast accelerator, such as Vulcafor VIT, 
or VI, should be employed, although quite good results 
can be obtained with slower accelerators, such as Mercapto- 
benzothiazole or D.O.T.G. (Vulcafor XID. When D.P.G 
(Vulcafor IT’ is employed, the vellow colour which it im 
parts to the rubber slightly modifies the resulting shade : 
for example, Vulcafor Orange AS will give a_ vellowet 
closely resembling the generally accepted shade 
In no case should accelerators such as 


which seriously discolour rubber, be em 


Crépe, Too 


orange 
for inner tubes 
Vulcafor Resin, 
ployed with Vulcafor colours. . . 

In general the effect of reclaims, dark substitute, and 
similar substances will be to dull the colour, and often 
entirely to change the shade ; for example, a red or orange 
will hecome a brown. This effect can, of course, be largely 
overcome by the increased use of lithopone or titanium 
white. Common fillers, such as chalk, are without 
upon Vulcafor colours. The use of a limited amount of a 
white covering pigment, such as lithopone, is desirable to 


eficct 








24 The Chemical 


October II, 1930 


(Dyestuffs Monthly Supplement) 





give body and brilliance to the colour, but it should be 
kept in mind that a considerable increase in colour is 
necessitated. 

For cold cures thin sheets of the following mix were 
cured by immersion in a 5 per cent. solution of su!phur 
chloride in carbon disulphide: Pale Crépe, 100 parts ; 
White Substitute, 50 parts; Lithopone, 10 parts; Chalk, 
IO0O parts 


Altex Union Colours 

An interesting feature of another I.C.1. folder of Altex 
Union Colours is that in the eight shades shown the patterns 
consist of cotton, wool, silk, and acetate silk yarns. The 
eight colours are Yellow G, Red B, Brown G, Dark Green B, 
Light Green G, Saxe Blue R, Navy B, and Black DB. 
As to the method of application, ‘Altex Union Colours 
are dissolved by pouring boiling water over them, stirring 
at the same time. They should be added to the dyebath 
through a fine sieve. Dyeing is conducted at a temperature 
of 180-185° F. with an addition of 40-40 per cent. Glauber’s 
salt or common salt dependent upon the depth of shade ; 
dyeing is continued for 4-? hour. The garment is then 
well washed and dried. No after-treatment or devel pment 
is necessary. 

All garment dyers, it is pointed out, will be familiar with 
the fact that the introduction of cellulose-acetate silk in 
the textile field has increased their difficulties. Whereas 
the dveing of garments consisting only of cellulose-acetate 
is made possible by the use of Duranol and Dispersol Fast 
colours, garments which contain cellulose-acetate only in 
part create considerable difficulty. It many times happens 
that the presence of acetate sulk is not suspected, consisting 
as it does sometimes as a lining or as a piece of trimming, 
and its presence is only manifest after the ordinary dveing 
methods have been fulfilled. This brings about the 
necessity for a re-dveing treatment with consequent loss 
of time. It was with a view to surmounting these diff- 
culties that Imperial Chemical Industries introduced Altex 
Union Colours. These products, as the name implies, are 
capable of dyeing mixtures of all the various textile fibres 
cotton, viscose, wool, pure silk and acetate silk. The card 
illustrates the first members of this new series of colours. 
The range is at present small, but will be extended as 
necessary to meet the requirements of the trade. 


A Group of General Colours 

Seven new colours, being additions to existing I.C.I. 
ranges, are announced by Imperial Chemical Industries, 
namely, Caledon Orange 3RS Paste, Orange 5RS Paste, 
and Dark Blue WFS Paste, Durindone Pink FFS, Acronol 
Brilliant Blue 6GS, Duranol Violet RS Paste, and Chlorazol 
Black JHS. The effects shown on print, cotton piece and 
cotton, viscose, and woollen yarns are in several cases 
particularly delicate and attractive. 

The two Caledon colours Orange 3RS Paste and Orange 
5RS Paste represent important additions to the I.C.I. 
range of Caledon colours. They are suitable for dyeing all 
classes of cotton goods and viscose either in machines or 
in the open beck. Their excellent fastness to light and 
level-dyeing properties render them of particular interest 
to the casement curtain trade. Caledon Oranges 3RS and 
5RS are dved at 120° F. according to the particulars set 
out in the pattern card on Caledon colours. In printing, 
the products are applied in the usual manner, using either 
the Potash-Rongalite or Caustic soda-Rongalite methods. 

Caledon Dark Blue WFS Paste, another new Caledon 
colour, is suitable for the dyeing of all classes of cotton 
materials either in machines or in the open beck. A 
special feature of this new product is the fastness of the 
shade to moisture. 

Acronol Brilliant Blue 6GS is a new addition to the I.C.I. 
range of basic dyestuffs. Dyed on cotton mordanted with 


tannin antimony, brilliant greenish blue shades tast to 
washing are produced, whilst in combination with Auramine 
OS it gives very brilliant yellowish-greens. On silk bright 
greenish-blue shades fast to water are obtained. In addition 
this colour is suitable for dyeing wool, artificial silk, straw, 
tagal and wood chip. Calico printers will find this colour 
suitable for the direct printing of cotton, silk and acetate 
silk by the customary methods of application of basic dyes. 

Duranol Violet RS Paste, an addition to the Duranol 
colours, is applicable to all types of cellulose-acetate silk, 
and to mixed goods containing cellulose-acetate silk. 
Owing to its excellent affinity for the fibre it is of consider- 
able interest as a base for the production of navy blue 
shades. 


Fastness to Kier Boiling 

Durindone Pink FFS Paste, an addition to the I.C.I. 
range of vat dyestuffs, is suitable for application to all 
types of cotton material, giving shades of outstanding 
brilliancy and excellent fastness to washing, boiling, 
bleaching, etc. Its excellent fastness to kier boiling makes 
it of particular interest for the dyeing of cotton, hanks, 
warps or loose material which are subsequently bleached 
in the piece. It is suitable for calico printing, either for 
direct printing or for discharge effects by means of the 
Rongalite-Leucotrope process. Durindone Pink FFS is 
specially interesting for dyeing artificial silk, on account 
of its brilliancy of shade and fastness to washing combined 
with the valuable property of giving even shades on material 
of irregular quality. It is of interest for the dyeing of 
loose wool and slubbing giving shades of excellent fastness 
to milling and good fastness to light. Dyed on natural 
silk, the excellent fastness to degumming and good fastness 
to light will make this colour of particular interest to silk 
dyers. Durindone Pink FFS Paste is suitable for applica- 
tion to linen. For wool Durindone Pink FFS is reduced 
in concentrated solution as for cotton, but the dyebath is 
set with 3 per cent. Glue, 3 per cent. Ammonia (-88o), 
2 per cent. Hydrosulphite, at 140° F. 

Chlorazol Black JHS, an addition to the I.C.I. direct 
cotton dyestuffs, belongs to the same class of colours as 
Chlorazol Black BHS but gives a much redder shade. It 
is capable of being developed with Beta Naphthol or Meta- 
phenylene-diamine, giving full rich shades of very good 
fastness to washing, water and perspiration. It is appli- 
cable to all types of cotton materials, and on account of 
its very good solubility may be applied in the various types 
of circulating machines. Owing to its low affinity for 
animal fibres this colour is specially suitable for the dyeing 
of union materials where it is desired to dye the cotton and 
leave the wool or silk undved. Dyed at temperatures 
below 120-130° F. it possesses very good affinity and 
covering power for the cotton and leaves the wool practically 
undyved. It may be applied in milling liquors for covering 
the cotton in wool-cotton union materials. It is suitable 
for dyeing viscose artificial silk and paper. 


Dyestuff Licences for September 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act 
made during September has been furnished to the Board of 
Trade by the Dyestuffs Advisory Licensing Committee. 
The total number of applications received during the 
month was 507, of which 453 were from merchants or 
importers. To these should be added 28 cases outstanding 
on August 30, making a total for the month of 535. These 
were dealt with as follows: Granted, 512 (of which 481 
were dealt with within seven days of receipt) ; referred to 
British makers of similar products, 17 (of which 15 were 
dealt with within seven days of receipt) ; outstanding on 
September 30, 6. Of the total of 535 applications received, 
496 or 93 per cent. were dealt with within seven days. 
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Has the British Dyestuffs Industry Helped the Users ? 


By James Morton, LL.D., F.R.S.E. 


Our readers will be glad to have the full text of the terms in which Dr. James Morton discussed in his paper at the British 


Association the relations between the British dvestuffs industry and the 


large user himself, the advantages that have been 


interests of British users, and demonstrated, as a 
secured. The complete pamphlet is issued by the 


Association of British Chemical Manufacturers. 


tHE question of whether the dye industry has been raised at 
a sacrifice on the part of the users or otherwise cannot be 
stated in dogmatic terms by anyone, but my emphatic opinion 
is that the balance is overwhelmingly on the benefit side to 
the user. Memories are very short, and nothing strikes me 
with so much, shall I say amazement or amusement, as the 
tone of patronage on the part of some of the users to-day 
towards the dye industry compared with their suppliant 
gratitude, say, ten years ago. Such people forget that the 
industry was launched at a time of national starvation in 
dyes, and purely for the sake of the users. It was started on 
the assumption of goodwill and loyalty between parties to 
meet a grave national emergency and future necessity. The 
attitude of some users and their Press to-day makes one think 
that they have forgotten all this, and that dyemakers are a 
kind of burdensome luxury they cannot afford and that they 
would rejoice to do without Such persons would willingly 
send the new Hotmanns back to Berlin, or somewhere else, 
and revert to their old world of dreamland and the spoon-fed 
nursery that kept them so contented up to 1914 

Happily, however, that represents the attitude of a small 
minority only, though, like most minorities, they are apt to 
be the most vocal 


German Price Policy 


Now, in what I am about to say as to the policy behind the 
German quotations during the past ten years, I wish it to be 
understood that I say it in no spirit of grievance It was 
quite an understandable business method of handling a situa- 
tion, especially by a country that had been impoverished by 
years of the most expensive war in history. But what was 
that policy ? It was obviously this—to offer the colours 
that we manufactured here at prices that made our produc- 
tions look dear, while, in colours we did not make, to charge 
prices that were a long way above their economic value. Only 
as our varieties increased and we added one by one those 
other colours did the price of each come down to something 
like an economic value That, to my mind, is the great, the 
incalculable service that the continued existence in this 
country after 1920 of a solid dye industry gave to the users. 

In a paper some years ago [ gave examples of a colour that 
was being charged by the German firms at 37s. 6d. a pound till 
our firm manufactured and issued it at 20s., to be immediately 
met by a quotation abroad of 15s. Another I gave that fell 
in a similar way from 12s. 3d. or more, before our product 
was issued, to 6s. 4d. a pound, a colour of very considerable 
bulk to users here 


The Sphinx of the Dye Trade 

These are comparatively old experiences now, but I want 
to give you one example that is of vesterday or to day, and 1 
should like your very careful attention to this story, for not 
only does it exemplify in a definite way my claim as to the 
price factor, but it may be regarded as a very correct epitome 
of the whole dyes question as it applies to this country to-day 

It refers to what used to be Algole, now known as Indan 
threne Brown R and G IT think I might call this colour the 
Sphinx of the dye trade. We used it prior to 1914, and it had 
become a very vital colour It was used for getting fast buff 
shades, and was specially valuable for fast-colour poplin 
suitings for the East. I had always in mind the early tackling 
of this colour, and my old friend, Sir Milton Sharpe, then 
chairman of the Bradford Dyers’ Association, kept asking 
what hopes there might be for its production We had peeped 
into its labyrinth, but, as there were so many other essential 
colours that oftered easier solution, it was not till May of 1919 
that | put one of our most advanced chemists on this problem, 
with his assistants. He was a Ph.D. of Zurich, and I thought 
we might land quickly at our goal. It was impossible to 
discover from the maze of patent literature what this Algole 
Brown really was, but by a happy hit we got at its constitution, 
and we were perhaps the only persons outside Germany for 


years who knew what this product was. It 


is one of the 
complicated 


Benzoylamino Anthraquinones, and is formed 
from two different Anthraquinone derivatives, each of which 
requires seven ditterent intermediate stages. Each of these 
has to be got to the exact degree of purity before they will 
combine to give the final product of the necessary tone and 
purity. As I have said, it proved the very demon. Although 
we knew its composition as early as I9I9, it was 1922 before 
we actually produced it, and then of inferior quality. Early 
In 1924 we made a batch of 600 pounds that was really good in 
quality, but the yields were so low that the price was impos- 
sible. We kept pegging at it, and | can remember my visits 
to that particular laboratory for the Brown study week after 
week, month after month, till it grew into vear after year 
always getting reports of improvements in ‘one phase that 
were knocked down by failures in others. You must remember 
the multiplicity of processes and materials that had to be just 
right at every stage This continued, and although we were 
making some colour which we managed to use in our own 
dyeing works, it was not of a purity or at a price that I could 
allow to be put on the market as an equivalent of the German 


product In 1927, when we began our collaboration with the 
chemists of the British Dyestutts Corporation, we found that 
they also had been breaking their jaws on this bone. I think 


they would agree that they had not advanced so far as our 
selves in the problem, but we discovered that at one stage 
they had obtained, by a different route, results that were 
ahead of ours, and, w hen we developed our process, with the 
addition of this rectification, we 
in tone, purity and yields 
Competitive British Production 

Such is the history oft one colour From IOIQ to 1928, 
Dr. Beckett and his assistants had been engaged almost 
uninterruptedly on its solution lo the layman this will seem 
a long time for the perfecting of one colour. But the initiated 
will understand Phough Baever first made synthetic Indigo 
in his laboratory in 1880, it took till 1897, with the concentra- 
tion and co-operation of the best chemists of the time in Ger- 
many, before the yields and other conditions could be brought 
to the stage that enabled it to be put on the market against 
the natural product ; and chemists will agree that from the 
point of view of chemical constitution Indigo is simplicity 
itself in comparison with the Brown we are discussing. More 
over, our work, apart from the specifi purpose, has had most 
valuable results, for from what seemed endless and hopeless 
investigations, although we did not jump into perfect Brown R, 
it was through these that we got many other compounds or 
derivatives, new and otherwise, which later formed the basis 
of the Scottish Dyes Celatine series of 


at last got our product pertect 


colours for Acetate 
silk, now manufactured in a large way, and which we had 
patented just a few weeks later than the products of the 
British Dyestutts ( orporations’ similar group 


Catting Out the Home Maker 

Thus we were now ready to put our Brown R and G on 
the market and to replace the foreign import What was the 
price to be ? In the hight of our newly acquired knowledge 
we knew that, with the long experience the Germans had had 
and their bulk production, it was a colour thatcould not be 
very expensive to make. We knew that under such conditions 
a figure in the neighbourhood of 3s. per lb. would show a very 
ample commercial profit. Its import price began at gs. 6d., 
or more, per pound in 1922, then 8s. 4d. in 1923, coming 
down gradually under the shadow of the approaching British 
product (for these things get known), so that by the time 
Scottish Dyes put this colour on the market in August 1928 
the price had suddenly dropped from 4s. 7d. to 3s. 1td., 
indeed the market had been so rushed just at that time by 
the drop in price, that the imports rose to nearly double in 
the immediate period and we were left with almost no demand 
for a considerable time. We put it on the market at the same 
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s the latest Germat tatl 11 | our price 
k qua ntities 1s now In the ne rhood of 3s., and 
get the total home trade 
B I want to show what this ervening pe f unreadi 
ss s cost us British users this one co e, and yo 
take t s nade Iw S st Ost o s in thes 
Ss we re t et re VW t is stl nore 
portant, as ndex of the tre lous additional sum o 
tot ands e cost this « ntr\ de 
st onditions |} ve I position to supply 
t. of the home de nds 
g s I give, ! going t e with Brow Ik 
( Golde () 9 2 G =< this is closely illic colou 
of practically the same chemical compositiot1 cost 
What We Pay for Imports 
S 22 we have imported of this lour (in the three 
s otal of 818,283 Il These have cost us at the 
s ge etot » the large quantities 
f 1 the ites ] nh reduced price the 28TOSS 
t 208,658 Now Ss ive said, with the conditions 
\ h the Germans 1 bee mal cturing 
“2 w that most 11be | iluatior 1d O 
the Ve s stantial }) nt ndeed Vv 1 be 
35 Phus, if we ite 818,283 t 3s. all 
tg Sa gross nt [22.742 The nount we actuall 
s I have show was 4208,658, being sum of /85,q1¢ 
f ae s er their conditions of man 
T S r high € ! price It would be safe 
s that their trade with us this one colour alone has 
sé yr the co bly er 4100,000 net profit 
I t k these figures spe themselves in terms too 
nt to need comment as to their significance We must 
t un Che r was ndi em il achie 
t the post-w rges ite €1 ery obvious 
) But that vast s e} the special toll whicl 
Ss users we had t Vv wit ew vears for practically one 
For there is no doubt that I r Oppo! 
T T t solve that pa T problem I I nstead o 
IQG25 that sum of Ss oi i I ré oO ve bee! 
saved to British users 
That little story 1s, as I have said, a very interesting and 
ting epitome of the ma ves ques 
sit ts This ¢ ntry t la Sa 
¢ ous has been as 
he harges ) i he whole range 
s S it shows he necessity of 
kers here putting themselves in readiness to cover the 
the dve industry with the least possible delay 
Has the Textile Trade Suffered ? 
But gainst this, ] can hear some users argue 
SS ely time when the nave procure 1 
: ymmon to the nufacture of both « 
h lower than the me quotation 
text trade n ti Wav suftere seriously in 
| rt groups of colours I agree that, for a pet 
t101 t this ki existed ve were < 
i‘ s I have shown, quite uneconomic prices for colours 
that ( not made here, isers were tered prices for certain 
ves de here which, at the tim would have been quite 
my] sibie tor the home ivemake to eet That was a 
msidered policy on the part of the German; to upset the 
sers here and to strike a blow at the operations of ou 
Dyestutis Act It caused much unsettlement ind at the 
time made some bad feeling between users and makers here 
so 1 h so that the continuance of the Dvestuffs Act was 
lor a time in jeopardy and was the subject of special discussions 
Parliament But the lo goodwill of the majority 
oi t sers pre 1, an iblishing by the Licensing 
Committee of a } factor put an end to this overt attack 
with the result that dyemakers here got faith to proceed and 
wit k production and experience, have now got to the 
stage of being on fairly comparable basis in price with the 


foreign producers in the colours they make During the past 


two vears very few licences have had to be granted on the 
oT s of price, and the recent comments on this aspect of 
the 1 e by Sir Henry Sutclitte Smith, chairman of the 
Colour Users’ Association, are ample testimony to the fact 
that 1 the question of price, in the colours made here, the 





istry 1s on a fairly sound basis, and users are being supplied 


on terms comparable with their foreign competitors 


In retrospect of these last ten years, therefore, while there 
have been difficulties and some hardships to face on the part 





of the users, in giving to the makers in this country time tor 
their processes to mature, I am sure the bulk of the users 
will agree that on balance it has been enormously to their 
gain to have the services of a home dye industry 


however, among an aggressive minority 

fostered at sacrifice by the 
isers, and that it has been a distinct factor in the continued 
tf the textile 


trade, I should like to suggest one or 
two broad tests on this very important point lf 


\s the idea persists 
that the ustryv has been vreat 
depression 
the lack 
of dyes or high prices have been a serious obstacle, this should 
be reflected in the returns of those branches of the trade de 


pendent mainly on their dyes content, as distinct from other 


branches not dependent on dyes. We find the recent report 
of the Government Cotton Inquiry most valuable and illumi 
nating 1n this respect It analyses and tabulates the export 
‘eturns of the various sections of the textile trade, and these 
are the figures. In Grey, unbleached cloth (using no dyes) 
the exports decreased from 2,357,492 thousand linear yards 
n 1913 to 954,823 in 1929 In Bleached cloth (also with 
0 dves) the decrease was from 2,045,252 thousand yards in 
1913 to 1,288,273 in 1929 Printed goods (partially coloured 
only) decreased from 1,230,754 thousand yards in 1913 to 
551,706 in 1929; while dyed and dyed-yarn goods (wholly 
oloure lecreased only from 1,441,754 thousand yards in 
1913 to 970,049 in 1929 Indeed the sterling value of the 
dyed goods showed an actual increase in the period, the 


ures bein IOI 3 against ¢ 33, IQ29 
These most striking figures offer much for reflection 
to textile people, but surely the last inference tha 


is that the dyes supply has been a deterring 


26,509,000 1n g1I4,000 In 


food 


could be 





1931 Spring Colours 


Shades Chosen by American Associations 
new colours appear on the confidential advance Floss 
lextile Colour Card Association of the United 
States, it is announced by Margaret Hayden Rorke, managing 
director For the trade promotion of colour correlation, and 
further to assist the textile and allied industries, the Spring 


EIGHT’ 


Card of the 


Floss ¢ is released four weeks earlier this year. Indicated 
on the card are eleven shades suggested as ground colours for 
irints lhe fashionable colours for daytime wear are grouped 
n ranges of three and four tones, while the outstanding feature 


of the card is a group of twenty-two nuances presented under 
] Les Belles Couleurs Anciennes 
ated Dress Industries of America and the Allied 
\ssociations have chosen the colours that they will 
for the 
card The thirty 
Dress Industries are 
Blue \mulet Blue 
Beige Bi } hktose Cedar, 
Rose Fr; Framboise Grey 
group of twenty-two shades featured in 
\nciennes 

The thirty-nine official by the Colour Con 
ference Committee of the Allied Millinery Associations are 
Blue Hilite Blue, Clematis Blue, Amulet Blue, Guardsman 
Blue \dmiuiralty Blue Greens—Pistachio, Maris 
Green, Chukker Green Beige-Browns—Kose Cedar, Bisque 
Brown a Sand, Mauve Bisque, Noisette. Gvey—Sky Grey 
Red—Yalisman Ked. Rose—Fraise. Also for sports wear, the 
twenty-two shades the group Belles Couleurs 
Anciennes 

Nine for included in the 
Spring Shoe and Leather Card of the Textile Colour Card Asso 





1931 spring seasons from the advance floss 

by the Associated 
Hilite Blue, Clematis 
Pistachio, Chukker Green. 
Bisque Brown, Sea Sand, Noisette. 
Sky Grey. Also the entire 
‘Les Belles Couleurs 


promote 
pl 


selected 


>] 
(UES 


four colours 


iS follows 





Greens 


ilse 


colours chosen 


Basque 


me 


in of “ Les 


colours women’s shoes are 1931 


ciation. These shades were shosen by the official colour 
committee of the Tanners’ Council of America, the National 
Boot and Shoe Manufacturers’ Association and the National 
Shoe Retailers’ Association The new colours are ea Sand, a 
new light beige with a sandy cast Putty Beige, a neutral 
medium beige, also sandy in cast, and lacking the yellowish 
note of previous seasons; Indies Brown, a neutal brown ; 


medium russet brown; Sky Grey, a true 
medium grey, a new colour in shoe fashions ; Paddock Green, 
a dark green, slightly yellower in cast than the greens of 


Grenat, a deep rich red 


Swagger Brown, a 


previous seasons 
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Basic Intermediates for Dyestuffs : 


No. XXX VIII.—Anthra- 


guinone Halogen Derivatives, and the Dianthraquinonyl- 


amines. 


Part 1 


By “Consultant ”’ 


[HE importance which vat dyes have assumed in the prepara 
tion of coloured fabrics is increasing rapidly, on account ot 
the fastness to light and laundering which they exhibit, and 
the intermediates for the preparation of the dyes of the 
anthraquinone class, from which many of these vat-dyes are 
derived, have become of considerable interest. The halogen 
derivatives of anthraquinone are valuable for the preparation 
of this class of dyestuff on account of the labile nature of the 
chlorine atom, which will react with the amino group giving 
rise to the anthraquinonylamine derivatives, many of which 
are important dyestuffs. There are three possible dianthra- 
quinonylamines (dianthrimides, as they are sometimes termed) : 
the 1: 1?-, 1: 2?- and 2: 2!-,the formule of which are shown 
below. Of these three, the 1: 2!- derivative is the more 
important, as derivatives of this compound constitute the 
valuable Algol series. 
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(3) 
So many types and series of derivatives are available in this 
group of compounds that it would be impossible to describe 
them all in detail, so that for the purpose of this series ot 
articles the preparation of Algol Red B, through the medium of 
1: 2!-dianthraquinonylamine (2) will be described 


2-Chloranthraquinone 
The material for the production of 2-chloranthra- 
quinone (3) is sodium of anthraquinone-2-sulphonate, the 
production of which was described in No. VI of the Basi 
Intermediate Series. This substance (4 cwt.) is dissolved in 
water (£68 gall.) with the aid of hydrochloric acid (density 
1't6; 17 gall.) and the temperature of the solution is then 
The conversion of this sulphonic acid salt 


Taw 


raised to 100° C 
to the chloro derivative depends on the fact that nascent 
chlorine will replace the -SO,H group by chlorine, liberating 
sulphuric acid and hydrogen chloride at the same time. To 
bring about this reaction sodium chlorate ($ cwt.) is dissolved 
in hot water (56 gall.). and the solution slowly run into the 
warm acid sulphonate solution. The end of the reaction can 
be seen when no more chloranthraquinone separates out. The 
latter compound is separated off and washed; it needs no 
further treatment. 


1 : 2) Dianthraquinonylamine 
Several methods have been proposed for the manufacture 
of this compound. The first method, that of the inventor, 
was the condensation of 1-chloroanthraquinone with 2-amino-- 
anthraquinone in the presence of sodium acetate, cuprous 
chloride and some inert anhydrous solvent. The yield was, 


however, poor, and later it was shown that if the positions 


of the chlorine atom and amino group were reversed, then the 


reaction proceeded much more easily \ccordingly, 2-chloro 
anthraquinone (3)and 1-aminoanthraquinone (4) are heated with 
CO NH, CO 
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1B 
a mixture of finely ground sodium acetate and cuprous chloride 
in nitrobenzene suspension. The equimolecular proportions of 
the chloro compound and amine are used, together with one- 


twentieth of their weight of the cuprous chloride-sodium 
acetate mixture The method just described has been to a 
large extent superseded by a process in which the conversion 
of the anthraquinone sulphonic acid to the chloro derivative 


is dispensed with. In this process (D.R.P. 201,327 and 216,083 
the sodium salt of anthraquinone-1-sulphonic acid is mixed 
with an equal weight of 2-aminoanthraquinone and the mixture 
autoclaved with half its weight of potassium carbonate 
(anhydrous) and ten times the weight of nitrobenzene Che 
autoclaving is carried on for about four hours at 280° C. and 
the separation of the diamine compound may be effected by 


blowing off part of the nitrobenzene into a condenser as the 


t 


autoclave is ‘let down and removing the remaining 
nitrobenzene with steam. The residue is washed and dried. 
It has a small use as Algol Orange R. (48 
Algol Red B 

For the preparation of Algol Red B the raw material is 
methylaminoanthraquinone (5) which is now prepared in one 
stage from the corresponding sulphonic acid [he addition 
of an oxidising agent to the mixture is necessary in order to 
account for the sulphurous acid produced in the process 
which if not removed reduces the vield In the Badisch 
process the anthraquinone-t-sulphonic acid (sodium salt) is 


heated with seven times its weight of 5 per cent. methylamine 
solution in water, with one-seventh of its weight of potassium 
bromate which oxidiser The heating is best 
done in an enamelled autoclave with a good stirring, and the 
reaction takes between five and seven hours at a temperature 
of 160° C. The methylaminoanthraquinone separates out as a 
sandy crystalline powder and needs only to be filtered off and 
washed with water for use in the next stage of the synthesis 
The next step in the preparation of Algol Red B, the 
acetylation of aminomethylanthraquinone, is best done in 
oleum solution. The aminomethylanthraquinone is dissolved 
by stirring in the cold with ten times its weight of 22 per cent 
oleum Acetic anhydride, equal in weight to the amino com- 
pound used, is then added and stirring continued until a 
sample shows that acetylationis complete; the stirring is best 
done at 40 C.,a process which shortens the time required for the 
completion of the reaction Che compound may be isolated 
by pouring on to ground ice, avoiding any rise in temperature, 
which causes hydrolysis. In the case of the production of 
Algol Red B, there is no need to isolate the acetyl derivative, 
since on warming the acid solution, dehydration takes place 
with the formation of N-methylanthrapyridone (7), which can 
then be isolated by pouring into water. ‘There are alternative 
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acts 
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methods of the preparation of N-methylanthrapyridone, 
such as the isolation of the acetyl derivative and heating 
with zinc chloride, as has already been described, and these, 
although more prolonged, give a better yield. The remainder 
of the process consists in the bromination of the N-methyl- 
anthrapyridone to give the 4-bromo-N-methylanthrapyridone 
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8), and the condensation of this with 2-aminoanthraquinone 


in precisely the same manner as that described above for 
dianthraquinonylamine. Th \igol Red B 


in 
iti 


e product is shown 
Dichloranthraquinone and the Indanthrenes 
Among the more interesting of the dichloranthraq 
the 1: 5-compound has been selected for discussion. It may 
be readily prepared on a large scale by process analogous 
to that already described for the preparation of the chlor- 
anthraquinone. In this case, however, the sodium salt of the 
I: 5-anthraquinone disulphonic acid is dissolved in boiling 
dilute hydrochloric acid. Hydrochloric acid of density 1.16 
(11 gall.) and rio gallons of water will be required to dissolve 
3 cwt. of the sodium salt rhe replacement of the sulphonic 
acid groups by chlorine is effected by the addition of sodium 
chlorate (1 cwt.) dissolved in water (80 gall This addition 
is made slowly, and the dichloro body separates out as formed, 
the boiling and addition of sodium chlorate solution being 
continued until no further dichloro compound separates. It is 
then filtered off and dried 
As a typical example of the formation of other intermediates 
from 1: 5-dichloroanthraquinone the preparation of Indan- 
threne Violet RN has been selected. This dye, although not 
perhaps of overwhelming commercial importance, excellently 
ilustrates the formation of fused rings of this series. The first 


julnones 


process is the condensation of the dichloroanthraquinone (10) 
with anthranilic acid to give anthraquinone-bis-anthranilic 


os, 
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icid (11 Chis process is performed by boiling the dichloro 
acid with eight times its weight of nitrobenzene, together with 
potassium anthranilate (one-sixth the weight of the nitro- 
benzene In addition, about one pound of precipitated 
copper oxide is added for every fifteen pounds of dichloro 
acid in the charge. The whole is bailed until the colour 
deepens no further. The bisanthranilic acid derivative of 
anthraquinone separates as a dark violet powder, which is 
filtered off, blown with steam to remove nitrobenzene, and 
washed successively with dilute nitric acid and water. To 
convert this to Indanthrene Violet RN the dry powder is 
dissolved in 100 per cent. sulphuric acid (ten parts) and heated 
at 100-110° C. until the colour has changed to an orange 
red; when this stage is reached the Indanthrene Violet (12) 
is isolated by pouring into water and filtering in the usual 
wav 





New Dye Tub Control 


Mass., U.S.A., has recently completed a 
tub contro] system which fits the modern trend in 
piece dyeing rhis controller takes the preheated dye water 
being delivered to the machines, raises it to the exact tem- 
perature needed, and holds it at this temperature for a definite 
time predetermined by the dyer. When the time is up the 
instrument shuts off the steam and turns on a signal light. 
In addition to the temperature control unit, the instrument 
is equipped with a time scale and a movable index, which is set 
by the operator to the point representing the total time for the 
dye operation. If more time is required, the index is set for 
the increase in time, and the steam is automatically turned on, 
the light is extinguished, and the process continues The 
operator always has betore him as a guide a complete record 
of each operation in time and temperature, giving unlimited 
possibilities for matching shades. The unit is furnished com- 
plete, mounted on an ebony asbestos panel with lamp bracket 


THE Foxboro Co., 


new dye 


and accessories 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


RECENT advances in the production of new synthetic products, 
such as cellulose esters and ethers, synthetic resins, and new 
condensation products having dispersing and similar pro- 
perties, have provided starting points for many new processes 
in dyeing, printing and finishing. Dispersing and wetting 
agents still occupy a prominent position, and although the 
new ones follow the general lines of the old they are not 
without interest. Some of the more recent ones are given 
below. 
New Synthe'ic Wetting Agents 

(a) n-Butyl alcohol is heated with naphthalene-%-sulphoni 
acid in sulphuric acid monohydrate at about 60-70° C. 
(1.G.F.A.-G. G.P. 459,605). This is apparently a_ selection 
from the many alkylnaphthalene sulphonic acids which have 
been covered by the I.G.F.A.-G.). 

(b) Aromatic compounds are treated with aromatic sul- 
phonic esters of aliphatic alcohols, for the introduction of 
alkyl or aralkyl groups, either in the side chain or nucleus 
(Foldi, B.P. 319,273). 

(c) Furfuraldehyde is condensed with naphthalene or other 
ring compounds and sulphonated (Brit. Celanese, G. H. Ellis, 
H. C. Olpin and E. W. Kirk). 

(zd) Benzoin, an aromatic sulphonic or carboxylic acid, and 
an alcohol are condensed (S.C.1.B., B.P. 319,249). 

(e) Quaternary ammonium bases having at 
aromatic substituent and cyclo-aliphatic or hydroaromatic 
acids are condensed (1.G.F.A.-G., B.P. 316,090). 

(f) Paraffin wax is oxidised and then emulsified 
soluble salt (I.G.F.A.-G., B.P., 322,429). 

(g) A sulphonated mixture of aromatic hydrocarbons and a 
natural resin is condensed with an aralkyl halide (1.G.F.A.-G., 
B.P., 320,190). 

Esters of adipic acid or substituted adipic acids have been 
found to have wetting properties (BGhme A.-G., B.P. 307,397). 
The ethanolamines and glycol ethers have been mentioned in 
previous issues of the DyESTUFFS SUPPLEMENT. 

As regards the use of the wetting agents, aromatic sul- 
phonic acids mixed with sulphonic acids from fatty acids with 
more than eight carbon atoms are specially resistant to saponi- 
fication and also soften textiles ( H. T. Bohme A.-G., B.P. 
298,560). Halogen substituted sulpho-acids of aliphatic or 
hydroaromatic substances containing at least 10 carbon atoms 
are recommended by the Oranienburger Chem. F.A.-G. 
(B.P. 289,863) and the sulphuric esters of amides or anilides 
of fatty acids of high molecular weight by the H. T. Bohme 
A.-G. (B.P. 318,542). Substitutes for Turkey red oil, more 
suitable for use, because more stable, in acid and alkali baths, 
are obtained by sulphonating a fatty acid at low temperature 
with excess of sulphuric acid (H. T. BGhme A.-G.). 

The commercial names, chemical composition, 
effectiveness and methods of testing wetting agents are out- 
lined by A. Landolt (the Melliand 1, 243-8). A summary of 
the patent literature is given by J. P. Sisley in the Revue 
Génévale des Matiéves Colorantes, and a discussion of various 
new detergents, thickeners and wetting agents by A. Noll in 


Seide, 84, 242-7. 


least one 


with a 


relative 


Dyeing 

For dyeing with vat dyes, where there is ditticulty with 
penetration, as in tightly ‘twisted fabrics or dressed fabrics, 
a substance with a bleeding or running, as distinct from a 
wetting, influence, such as a soluble carboxymethyl! cellulose 
or sulphonated oleic acid, is used, being padded on with the 
dyestuff and the goods then run through a reducing bath 
(1.G.F.A.-G., B.P. 305,230). 

Instead of the usual alkali, an amine or heterocyclic base 
can be used in the dyeing of vat or sulphur colours (1.G.F.A.-G., 
B.P. 320,978). 

Printing 

A method of printing analogous to that padding method in 
which the unreduced vat dye is used, is described by M. 
Jeanmaire and L. Ebersol, the thickened dye being printed 
on the wet fabric and then jigged in an alkaline reducing vat 
(Chimie et Industrie, Spcl. No. Feb. 1929, 493-4). G.P. 
$86,596 claims the use of iron-tetracarbonyl, potassium car- 
bonate and glycerol and starch as a reducing agent in vat 


printing. The resulting iron oxide is removed in a bath of 
oxalic acid (I.G.F.A.-G.). 

Fabrics with printed patterns on each side, which are in 
register, but in different colours on the two sides, are prepared 
by printing one side with a coupling component, drying and 
printing the other with a different coupling component, again 
drying and then passing the cloth through a diazo solution 
(C. P. A. and J. D. Webster, B.P. 326,823). 

Discharge Printing 

Titanium salts have comparatively recently been 
tioned for reducing vat dyes, a salt of trivalent titanium in an 
alkaline medium is more recommended for reducing on the 
fibre. A protective colloid can also be added together with 
sodium formate or lactate (I1.G.F.A.-G., B.P. 330,646 

Reserves 

Sodium meta-nitrobenzenesulphonate, which has already 
been used to prevent marking off in the kier boiling of vat 
dyes, its action being presumably to counteract reduction, 
has now been utilised in a new way in printing woven goods 
The fabric is impregnated with the sulphonate from a hot 
aqueous vat, with size if desired, the woven material is then 
printed with a reduced vat dye paste, dried, steamed and 
oxidised. 

Certain dispersing agents will act as reserving agents for 
animal fibres, thus the product from condensing a natural 
resin with an aralkyl halide and sulphonating can be used in 
reserving wool when using direct dyes with cotton (I.G.F.A.-G., 
B.P. 304,742) a sulphonated phenol or naphthol condensed 
with a halogenated aralkyl! halide behaves similarly and in 
addition can be used in tanning. Phenol sulphonic acid con- 
densed with o-chlorbenzoy! chloride is included in the example 
(I1.G.F.A.-G., B.P. 320,056). 

For reserving silk in the presence of wool an organic sul- 
phonic acid which will precipitate glue or gelatine from an 
acid solution is described in B.P. 297,124 (1.G.F.A.-G 

A simple steaming apparatus for small scale operators and 
suitable for use in the East, consists of an upper container in 
which the fabric printed with a vat dye is surrounded with 
sand or similar material to keep out air and a lower one in 
which the steam is generated (I.G.F.A.-G., B.P. 11,476/29 
Candite V, a mixture of hvdrosulphite and glucose is recom- 
mended for decreasing the attack of copper rollers in printing 

Mono- or di-methylol urea can be used in printing to give 
clean prints or in the absence of colour to give lustre and 
damask effects (B.P. 328,978, 1.G.F.A.-G 

J. G. Grundy classifies and tabulates the main groups of 
dyes which are suitable for the production of effect threads 
in J. Soc. Dyers and Col. 1929, 45, 142-8. 

Body Colours 

Some interesting miscellaneous applications of colours as 
pigments may be mentioned. In B.P. 324,864 (G. Fugmann), 
a stone such as marble is coloured either on the surface or 
throughout by using metal compounds of dyestuffs dissolved 
in organic solvents with the addition of esters of organic acids. 
For example, a mixture of copper nitrate, amyl acetate and 
cellulose ester may be used. In F.P. 570,093 (Soc. Alther and 
Guex and W. Hugentobler), cadmium yellow is printed on to 
fabrics in a paste with linseed oil diluted with turpentine and 
glycerine. 

A metal salt of a triphenylmethane dyestuff having a sul- 
phonic acid group ortho to the central carbon atom is suitable 
tor fast-to-vulcanisation colours on rubber. Alternatively, a 
metal salt of an aminoanthraquinone carboxylic or sulphonic 
acid may be used (B.P. 277,034, 1.G.F.A.-G.). 

Oil Soluble Colours 

Tetrazo compounds of condensed amines of the general 

formule 


men- 


H.NH, R.NH, 
CHL R.Cl 


or 
\R.NH, \R.NH, 


where R is an unsulphonated aryl group coupled with a non- 
sulphonated azo compound, are soluble in oils such as linseed 
oil giving solutions suitable for colouring paper (B.P. 301,726, 
Geigy). 
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Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 
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DH this month has been a mixture of little of the 
cheerful with a good deal of the depressing. On September 20 
the large silk dyeing works which have been built at Balloch 
by Loch Lomond were opened by Sir John Gilmour, Bt. The 
works are very finely built for the purpose, occupy about two 
and a half acres and are estimated to have cost nearly a 
a million \gainst this there have to be set down 
the winding-up of the Scottish Amalgamated Silks, Ltd., with 
its subsidiary company, Scottish Artificial Silks, Ltd., and 
the closing down of the Thornliebank Print Works. This last 
been a great disappointment to Scotland, and the only 
bright spot in the outlook is the information that the works 
will be reopened if trade improves sufficiently 

In the south the tweed trade is much the same as during the 
last few months The generally unsettled conditions at 
present are having some adverse effects on repeat orders for 
the winter season 1930-31, although the spring orders for 1931 
re a little more satisfactory, especially in the higher classes. 
Sales of dyvestutts show little change 
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British Colour Council 

\ CoLoUuR Selection Committee was appointed at the first 
meeting of the Board of Management of the British Colour 
Council held in London on Tuesday. The immediate object 
of this Committee is not actually to select colours, but to 
settle the principles upon which colour selection will be 
determined 

The Colour Selection Committee, which has power to co-opt 
members, was appointed as follows Mr. John Sharp (Brad- 
ford Dyers’ Association chairman; Mr. C. B. Gwynne 
B.D.A Mr. Holbrook Jackson (National Trade Press, Ltd.), 
deputy chairman Mr. C. M. Whittaker (Courtaulds, Ltd.), 
Mr. John Kerr McCallum (J. and J. McCallum, Paisley), 
Mr. J. H. Mortimer (J. H. Mortimer, Ltd., Bingley), Mr. 
Edward H. Symonds (Reville, Ltd., London), deputy chair- 
man; Mr. Cecil J. T. Cronshaw (Imperial Chemical Industries 

Dyestuffs Group), Mr. A. W. Tudor (Drapers’ Chamber ot 
Trade 


\nother Committee, appointed to deal with membership and 
to make arrangements for premises and staft, consists of 
Mr. Sharp, Mr. Holbrook Jackson, Mr. Symonds, and Mr 


Herbert Kay, hon. secretary of the Council 





Russian Dyestuffs Production 
CCORDING to Official sources, the total production of dyestuffs 
1 Soviet Russia during the fiscal year (October 1 to September 
28, totalled 10,793 metric tons and during the first 
half of the ensuing fiscal year, 6,423 metric tons 
Production statistics of the more important classes of dyestuffs 


were 


1925-29, 
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New I.C.I. Colours 


Imperial Chemical Indnstries announce the production 
of five new colours—Coomassie Brilliant Blue FFS and 
Altex Union Orange G, Bordeaux B, Nigger Brown G, 
and Helio R. 
we Coomassie Brilliant Blue FFS, of which some delight- 
fully bright examples appear on the pattern card, is an 
addition to the existing range of acid colours. It gives 
bright pure blue shades of excellent fastness to washing 
and very good fastness to milling, perspiration, carbonising 
and stoving. The colour is eminently suitable as a com- 
ponent of bright blue or bluish violet shades particularly on 
rags, loose wool, and slubbing. It may be applied in com- 
bination with chrome dyestuffs and in circulating machines. 
It possesses excellent affinity for wool or silk from a neutral 
dyebath which, combined with the valuable property of 
non-staining cotton or artificial silk, makes it of special 
interest for garment dyeing or union dyeing in general. 
It is described as very suitable for dyeing either tin 
weighted or unweighted silk, giving bright blue shades of 
very good fastness to water and washing. 

Of the Altex Union Colours, of which four new varieties 
are now available, it may be said that they are capable 
of dyeing mixtures of all'the various textile fibres—cotton, 
wool, silk, viscose, and acetate silk—and the original 
members of the series have found great favour amongst 
the garment dyeing trade. These dyestuffs are prepared 
for the dyeing of mixed fabrics, and should not be used 
for garments consisting entirelv of acetate silk or other 
single fibres. 

Altex Union Colours are dissolved by pouring boiling 
water over them, stirring at the same time. The solution 
obtained is added to the dyebath through a fine sieve. 
Dyeing is conducted at a temperature of I8o-185° F., 
with the addition of 10-40 per cent. Glauber’s salt or com- 
mon salt dependent upon the depth of shade: dyeing is 
continued for } to ? hour. The garment is then well washed 
and dried. No aftertreatment or development is necessary. 


London Lectures on Dyes 

The London Section of the Society of Dyers and Colourists 
has arranged an interesting series of lectures for the coming 
session. On November 21 Professor F. M. Rowe will deal 
with “‘ Properties of insoluble azo colours on the fibre ”’ ; 
on December 19 Dr. Callan, ‘“‘ Emulsifying agents, textile 
assistants and finishing materials: their examination and 
valuation”’; on January 16, 1931, Mr. J. T. Holden, 
B.Sc., ‘“‘ Researches upon the laundering of fabrics ” ; on 
February 13, Mr. A. J. Hall, ‘“ Bleaching, dyeing and 
finishing processes, and their effect on finished goods ”’ ; 
and on March 29, Captain Whiteman, “‘ Spray dyeing.”’ 


Gloving Leathers 

For many vears alum-tanned or tawed leathers have been 
the main raw materials of the glove manufacturer. Such 
leathers possess the softness and stretch necessary for glove 
work. The dressing, or tawing, is, however, of such a 
nature that even a mere wetting-down with lukewarm 
water removes appreciable amounts of alum and salt, 
which results in a hardening of the skin. In order to dye 
such a leather satisfactorily, it is necessary to use natural 
dyewoods, which are rich in tanning, thus bringing about 
a tanning, as well as dyeing, action. 


Largely on account of their washable character, chrome- 
tanned gloving leathers have recently come in favour, and 
with their advent new methods of dyeing have been found 
necessary. The tanning action of natural dyewoods (which 
in the case of alum leathers is of value) is, in the case of 
chrome-tanned leathers, a great drawback. The use of 
large amounts of dyewoods or dyewood extracts on chrome- 
tanned leather exerts a swelling action and also tends to give 
a tightened grain with much reduced stretching qualities. 


For Fuller Shades 


For the fuller shades of colour, at present in vogue, the 
use of dyewoods alone on full chrome leathers would prove 
impracticable, and, in consequence, synthetic dyestuffs are 
being widely adopted. They are obtainable in every shade, 
and many possess good fastness to washing and light. The 
reds, greens and blues which have recently found favour 
can only be dyed with the aid of synthetic dyestuffs. 

East Indian Sheep (Persians) are also now finding an 
extensive use in the gloving trades. They are usually 
stripped with alkali and well chromed before being dyed. 
For this class of work also a wide range of colours is 
available. Aldehyde leather is used extensively for white 
washable doeskin gloves. By the employment of such 
products as the Thionol colours it is possible to produce on 
aldehyde and chamois leathers shades possessing excellent 
fastness to washing without the objectionable dust which is 
so evident when colouring is done with clays and pigments; 

The needs of the gloving trades have been given special 
attention by Imperial Chemical Industries, Ltd. This 
company is able to supply dyestuffs, fat liquors and chemicals 
suitable for all present-day requirements. Further, the 
technical staff and well-equipped laboratories at Blackley 
are always at the service of firms engaged in any branch of 
the leather trade. 


Dyestuff Licences for October 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during October, has been furnished to the 
board of Trade by the Dvestufts Advisory Licensing Com- 
mittee :—- 

The total number ef applications received during the 
month was 686, of which 585 were from merchants or 
importers. To these should be added six cases outstanding 
on September 30, 1930, making a total for the month of 
692. These were dealt with as follows :—-Granted, 650 
(of which 634 were dealt with within seven days of receipt) ; 
referred to British makers of similar products, 32 (of 
which 21 were dealt with within seven davs of receipt) ; 
standing on October +1, 10. Of the total of 692 applica- 
tions received, 955, or 95 per cent., were dealt with within 
seven days of receipt. 


A New Library 

Four new volumes of text-books on the printing and dyeing 
of artificial silks, issued by Imperial Chemical Industries, 
in an attractive style, appear to constitute the beginnings 
of a useful library of such pamphlets. They deal with 
“The dyeing of artificial silks,’ ‘* Two-colour effects 
and solid shades on mixtures of acetate silk and viscose 
(or cotton),” “ The printing of artificial silks,” and “ The 
discharge style on artificial silks.’ While small in bulk, 
these booklets include adequate practical treatment of 
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each subject, and will no doubt be welcomed by those 
engaged in printing and dyeing as convenient handbooks. 
We understand that free copies are available on application 
to the Publicity Department, Imperial Chemical! Industries, 
Ltd., Imperial Chemical House, London, $.W.1. 


Dyeing Acetate Silk 

Taking the booklets in order, it may be said that cellulose 
acetate silk has by now established for itself a place as 
one of the most useful of textile fibres. In the early days 
of its manufacture, it resisted most obstinately all attempts 
at satisfactory dyeing, but the discovery of Duranol and 
Dispersol dyestuffs completely changed the situation. 
These dyestuffs not only dyed cellulose acetate satis- 
factorily, but made the production of fast colours on cellu- 
lose acetate easier to obtain than equally good results on 
any other fibre. 


Two-Colour Effects 


The Duranol and Dispersol colours have no affinity 
for cotton or viscose, but leave then unstained, and as a 
result it is possible to produce with them satisfactory 
two-colour effects on mixed fibres in one bath. This is made 
more simple by the fact that there are a number of Chlorazol 
colours which have been selected for their non-staining 
effect on viscose and cotton. Similarly, combinations of 
dyestufts of these two groups can be used also for producing 
solid shades on mixed artificial silk fabrics. When it is 
desired to produce fast shades on fabrics of the type men- 
tioned, Caledon vat colours can be used to dye the cotton 
or viscose portion, while Duranol colours are used for the 
cellulose acetate portion. These are the problems dealt with 
in the volumes on the dyeing of acetate silk and two- 
colour effects. 


Printing of Artificial Silks 


The use of artificial silks has grown so remarkably 
during the past few years that the printing of them has 


become a question of considerable importance. Viscose 
and similar regenerated cellulose types present compara- 
tively little difficulty, since they can be treated in a similar 
way to cotton, which they resemble in affinity. Chlorazol, 
Basic and Vat colours can all be used with little difficulty. 
Cellulose acetate materials, however, were not quite so 
simple to handle when first introduced. The availability 
of the range of Duranol and Dispersol dyestuffs means that 
prints of excellent fastness to light and washing can now be 
obtained. Fast styles can also be printed with the aid of 
Caledon vat colours, while acid, basic and chlorazol dye- 
stuffs can also be used in certain circumstances. 


The Discharge Style 


The fact that certain dyestuffs will colour one type 
of artificial silk and not others makes it possible to print 
(say) only the viscose portion of a mixed fabric containing 
two types of artificial silk. Interesting effects can also be 
produced by printing the viscose one colour and the cellu- 
lose acetate another. Textile printers use the discharge 
style to a very large extent, and in consequence this method 
must be given close consideration in connection with its 
application to artificial silks. 

Selecting Suitable Dyestuffs 

The principal classes of dyestuffs suitable for being dis- 
charged are Acid, Chlorazol, Azoic, lonamine and Dispersol 
Fast dvestuffs, whilst the colours that withstand the process 
are certain Basic colours, the Duranol and the Caledon 
dyestutts. 

Actually it does not matter what the composition of the 
fabric is so long as the dyestuffs used for the preliminary 
dveing possess the right characteristics. In spite of this 
generalisation, however, cellulose acetate materials provide 
some difficulty, owing to their resistance to wetting out, 
but a process has been patented by the British Dyestuffs 


Corporation, Ltd., by the use of which the difficulty is over- 
come. As already stated, two of the booklets deal with 
the printing of artificial silks and the discharge style. 
Dyestuff Fastness 

It should be thoroughly understood (the American 
Dvestuff Reporter states) that there is no such thing as 
absolute fastness in dyes. }f experience proves that a dye 
used for a certain purpose keeps its shade, it is said to be 
fast; at least, it is fast so far as that particular use is 
concerned. However, the same dye used for another 
purpose might prove to be extremely fugitive. At the 
present time, when we hear so much about fast dyestuffs, 
and the importance of them, we are apt to forget that the 
same questions have been in the minds of dyers ever since 
dyeing was first carried out. The ancient Egyptians were 
probably the first to start the demand for fast dyes. 
Moreover, they succeeded in obtaining a purple from a 
shellfish that has been able to withstand centuries. An 
examination of the old mummy cloths proves this. The 
dyeing of indigo was carried out in India hundreds of years 
ago. Indigo was, and stiil is, in some places dved bv the 
crudest fermentation vat methods. That crude dyestufi 
and the primitive methods of application marked the real 
beginning of the modern fast dyes. After the use of indigo 
was established, other natural dyestuffs, such as logwood, 
fustic and the mineral colours were discovered. In those 
days they were relatively fast: some of them were ex- 
tremely fast to certain colour destroying agents. 
Modern Dyes 

Many of the dyes referred to would to-day be called very 
fugitive, simply beeause in relation to the newly discovered 
colours, they would not be nearly so fast. Then, too, there 
are now other considerations than sunlight to be taken into 
account when judging fastness. For instance, many of the 
modern dyestuffs, in order to be called fast, must be able 
to withstand the severe processes of crabbing, steaming, 
cross-dyeing, boiling with acids and kier boiling. The 
gradual introduction of these processes has been kept pace 
with by the gradual lengthening of the list of dyes—fast 
and other. Not only have new dyestuffs been discovered, 
but new classes of dyes, and new methods of application. 
With the greater use of the vat dyes, and especially in view 
of their coming use on wool, some may think that the 
ultimate in fastness has been obtained. However, past 
experience would seem to show that there can be no end 
to progress in this direction. Dyestuffs will continue to be 
improved just as long as they are used. 


The Price Factor 


Even though some laymen may ridicule the modern 
dyer's attempts at fastness, and point out the almost ever- 
lasting fastness properties of some vegetable dye, it is, of 
course, well known that modern science has produced an 
almost infinite number and variety of shades that are far 
faster than the natural dyes. It should be remembered 
that centuries ago price was a minor consideration. To-day 
we have to face the fact that increased production and low 
costs are paramount factors. Cheap goods are naturally 
to be coloured with cheap dyes, which will probably be far 
from the fastest obtainable. Modern fashions and customs, 
too, have taken a hand in the fastness requirements. Some 
garments go out of style after a short period of use. In 
such case, it would be useless to spend a large sum for colour 
when for a small sum colours could be used that would last 
for the length of time the fabric was in style. There is 
no doubt that fast colours can be obtained on any material 
if the consumer is willing to pay for them. He should 
realise, however, that when he buys cheap goods, manu- 
factured on a production basis, they have been made with 
so small a margin of profit that expensive fast dyes cannot 
possibly be used. 
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The Bleaching of Plain and Colour-Stripe Cotton Goods 
By A, J. Hall, B.Sc., F.1.C., F.T.I. 


Many interesting changes have occurred in the English bleaching trade from the time when James Watt first introduced from 


France the use of chlorine gas to the present time when bleaching powder and liquid chlorine ave popular. 
processes have been carried on without move than a suspicion of scientific control. 
have shown unsuspected factors which influence the vate of bleaching and its effect on cotton and dyes 


1s the pH of the bleaching liquor. 


In spite of certain advantages, both actual and reputed, 
which are claimed for the use of other bleaching agents such 
as peroxides and ozone, only a very small proportion of cotton 
goods are bleached other than by means of chlorine compounds 
Active chlorine in one or other of its various forms is cheap 
and readily available, and there thus appears to be no immedi- 
ate likelihood of its displacement as the bleaching agent of first 
importance in the near future. 

It is recorded (Ad History of Bleaching, S. Higgins) that 
the French chemist, Berthollet, first suggested the use of 
chlorine for bleaching purposes in about 1785. His own coun- 
trymen did not favour the use of chlorine gas for such a pur- 
pose, probably because of its dangerous nature, but through 
the introduction of James Watt (of steam engine fame) it 
was actually used some three years later in Glasgow for cotton 
fabrics and considered satisfactory. In these first bleaching 
operations it was customary to use as a bleaching agent either 
the gas itself or its solution in water. It is evident that in either 
case the operative was likely to inhale chlorine gas escaping 
from the bleaching chamber or liquor, and his trade was cer- 
tainly a very unhealthy one. Subsequently it-was discovered 
that the bleaching properties of chlorine were not lost if it 
was first dissolved in a dilute alkaline solution, although most 
of the dangerous escape of chlorine gas in bleaching was thus 
obviated, and the use of such a solution (that obtained with 
caustic potash was known and sold as Eau de Javelle) became 
general. 

Afterwards, as is now well known, Tenant, of Glasgow, 
discovered that a satisfactory bleaching liquor could be made 
by absorbing chlorine gas in milk of lime. This was a distinct 
advance, but was soon followed by the manufacture of bleach- 
ing powder, for which dry lime was used as an absorbent. 
The use of bleaching powder for treating cotton goods has 
proved to be thoroughly satisfactory over many years, but 
to-day there is wide use of aqueous solutions of sodium hypo- 
chlorite (manufactured by electrolysis of brine), and also a 
reversion to the use of chlorine gas (in the liquid form which is 
thus under perfect control, and can be used in the bleach works 
for preparing sodium hypochlorite solutions). 


The Action of Chlorine 

It is a curious fact that although active chlorine has been 
employed for bleaching cotton goods during about one hundred 
and fifty vears, its action is not yet well understood. Chlorine 
affects both the cotton and the colouring matters in the cotton. 
The general aim of a practical bleacher is to destroy the colour 
and thus obtain a white without decreasing the strength 
or otherwise affecting the dyeing properties of the cotton. 
Experience has taught him how to do this with success, 
but ‘of the chemical reactions involved he is usually mostly 
profoundly ignorant 

Within the past decade a considerable amount of research 
has been carried out in connection with the effect of the bleach- 
ing process on the cotton as distinct from its effect on the 
colouring matters. The results of these researches have without 
doubt led to a better understanding of the bleaching process, 
whilst at the same time they have indicated that a consider- 
able amount of further research must be carried out. It is 
intended in this article to deal with the bleaching of cotton 
as revealed by the most recent investigations particularly 
as far as the bleaching process affects the cotton and dyed 
effect threads. 

Excessive application of active chlorine to cotton results 
in certain changes which were clearly noted as early as 1883 
by Witz. Briefly, these results include a loss of tensile strength, 
a decreased affinity for direct dyes, an increased affinity for 
basic dyes, the development of power to reduce various sub- 
stances, but particularly Fehling’s solution, an increased 
solubility in caustic alkalis with yellow colour, and a lowering 
of the viscosity of solutions of all its derivatives such as acetate 


This article deals with bleaching processes in the light of the new kno 


Hitherto, bleaching 
Recently, however, a number of researches 
Of particular importance 


le dg 


xanthogenate, and nitric ester. It is no wonder that with 
such a number of complex changes the investigation con- 
stitutes a wide field of inquiry. 

Perhaps the most interesting fact which has emerged from 
recent researches on bleaching is that the acidity or alkalinity 
of the bleaching solution is of the utmost importance. In the 
bleach croft it has been generally known that if cotton goods 
proved difficult to bleach to a good white, the only way 
though a dangerous one—was to “ stink "’ them In this 
process the bleaching liquor was slightly acidified. Asa result, 
the odour of chlorine in the croft becomes very pronounced, 
and the cotton goods rapidly acquire that whiteness which is 
desired. The other disadvantage is that a loss of strength 
of the cotton may occur. But recent research (Clibbens and 
Ridge, 1927, 18, 141) has shown in a surprising manner that 
an exactly neutral solution of sodium hypochlorite may be 
much more effective than an acidified one—but it must be 
exactly neutral. 

Variations in Liquor 

During the bleaching of cotton materials the liquor may be- 
come acidic, due to acidic substances being formed by oxida- 
tion of the impurities present, by absorption of carbon dioxide 
from the air, or by reason of acidic substances already present 
in the cotton. The pH of the bleaching liquor cannot there- 
fore be assumed to remain the same as at the beginning of the 
bleaching process. Hence in an investigation of the effect 
of pH on the rate of bleaching a method must be adopted for 


nT 


Alkaline 


~ 

S 

S 
T 


as) 
S 


Period of Bleaching (Hours) 
nN 
Ss 


! 
! 
! 
! 
| 
| 
| 
! 
! 
I 
! 
| 
! 
| 
! 
| 
I 
! 
| 
! 
! 
| 
! 
I 
| 
! 
| 
! 
u 








1 1 1 i L 1 1 1 1 1 | 


7 3 § 4 9 7] 73 
PH of Bleach Liquor 
Fic. 1. 

maintaining the pH constant. This may be effected conveni- 
ently by the use of suitable butters 

In a series of experiments Clibbens and Ridge treated 
similar samples of cotton with bleaching liquors (prepared from 
sodium hypochlorite solution) maintained at various pH by 
means of butfering substances, and determined the time taken 
for destruction of one-half of the initial active chlorine; it 
may be assumed that the time taken unde: such conditions 
is proportional to the rate of bleaching. Their results are 
shown in Fig 1. The bleaching rate is obviously at a maximum 
when the pH =7, which is the neutral point. If the bleach- 
ing liquor becomes very slightly alkaline or slightly acidic, 
the bleaching rate decreases rapidly. In certain circum- 
stances the rate of bleaching may be decreased by ten times 
with such a slight change in the pH. Obviously in the large 
scale control of bleaching, careful attention must be given to 
the maintenance of the same pH throughout, otherwise, if this 
value changes one part of the fabric may be more thoroughly 
bleached than another. 
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Now it has been indicated above that the effect of a bleaching 
process on cotton may be measured indirectly by its effect on 
certain properties of the cotton. Among other properties it 
is here desired to draw attention to the effect of bleaching on 
the Copper Number of the cotton, on the affinity of the cotton 
for Methylene Blue, and also the viscosity of the cotton in 
cuprammonium solution. By determination of these effects 
it becomes possible to measure the rate of bleaching at different 
PH values. 

The Copper Number of cotton is a measure of its reducing 
power, such power being increased by overbleaching and 
deterioration of the cotton. Actually the Copper Number is 
the number of grams of copper (cupric) which under certain 
empirically defined conditions is reduced to the cuprous state 
by one hundred grams of cotton. A satisfactorily bleached 


cotton should have a Copper Number not exceeding about 0°2 ; 
a very good bleached cotton may have as low a Copper Number 
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as 0'005. The Copper Number is not an exact measure of the 
strength of cotton, but in general the higher this number the 
lower is the tensile strength of the cotton. Also the higher 
the Copper Number the more likely is the white cotton to 
after-yellow during storage. A series of experiments was 
therefore conducted in which bleaching liquors of various pH 
were circulated through samples of cotton and from time to 
time small portions of the cotton were withdrawn and their 
Copper Numbers determined. The results are shown in 
Fig. 2b. 

In these curves it is again very evident that the Copper 
Number is most influenced when the bleaching is carried out 
under exactly neutral conditions—the curve for pH=7 is 
exceptionally steep compared with the others. 

It is generally known in dyeing practice that over-bleached 
cotton has a markedly increased affinity for basic dyes such as 
Methylene Blue. So that the Methylene Blue absorption of 


a bleached cotton can be regarded as indicating its degree of 
oxidation or deterioration 


The curves for Methylene Blue 





absorption of the cotton samples obtained as described above 
are shown in Fig. 2a. Once more the curve for pH =7 has the 
maximum steepness thus showing the high activity of the 
neutral bleaching liquor. 

Finally the above results are confirmed by the curves in 
Fig. 2c which shows the viscosities of variously bleached 
cotton samples as described above. It is found that the more 
over-bleached is cotton the less is the viscosity of the solution 
it yields when dissolved in a cuprammonium solution. 
Furthermore, the viscosity is an excellent measure of the 
tensile strength of cotton—a low viscosity certainly indicates a 
low strength. 

Thus by a number of methods it has been shown clearly 
that the pH of the bleaching liquor is very important, and in 
fact decides the efficiency and character of the bleach. 

Those interested in large scale bleaching processes will 
probably be interested to know that it is not difficult to deter- 
mine the pH of a bleach liquor. In carrying out such a 
determination it is necessary to destroy the oxidising character 
of the liquor without affecting its acidity or alkalinity, for the 
active chlorine especially under acid conditions would readily 
destroy any indicator added. This can be effectively done 
by adding a suitable quantity of a neutral solution of hydrogen 
peroxide when the following reaction occurs : 

NaOCl+-H,0O, = NaCl+H,0+0, 

The pH may then be determined by addition of a suitable 
indicator (for example, the B.D.H. Universal Indicator), or 
the solution may be titrated in the usual manner. 

In the bleaching of cotton piece goods it is sometimes found 
convenient to bleach after mercerisation. When this is done 
it must be remembered that the mercerised cotton is con- 
siderably more reactive towards a bleaching liquor than is 
non-mercerised cotton. The bleaching process must then be 
carried out in a shorter time or with a somewhat more dilute 
bleach liquor. 

The bleaching of cotton goods containing coloured stripes 
or other effect threads is always a delicate matter, for once the 
colour has been destroyed it is impossible to restore it, and the 
inevitable claims for damage then remain to be met. The 
essential point to notice in bleaching processes of this character 
is that various dyes are susceptible to bleaching liquors 
according to their pH. Some dyes are easily destroyed under 
acid conditions whereas they would be quite unaffected in 
slightly alkaline bleach liquors. For instance, cotton dyed 
with Turkey Red is fairly easily stripped in bleach liquors 
slightly acid (pH less than 7) whereas it is almost unaffected 
by a similar liquor whose pH slightly exceeds 7. Aniline 
Black dyed stripes are also best kept intact by the use of a 
slightly alkaline bleaching liquor. 

In large scale practice it is usual to test samples of coloured 
materials in the laboratory before undertaking the bleaching 
of the bulk of the material. All such tests should be carried 
out with bleaching liquors of known pH and this same pH 
maintained in bleaching subsequently on a large scale. Also, 
in the case of colours which appear to be stripped it is advisable 
before deciding that the goods cannot be bleached to experi- 
ment with bleach liquors of various pH ; under certain circum- 
stances it may ultimately be found that the colours will 
withstand bleaching under conditions more alkaline than usual. 

The successful bleaching of cotton goods is intimately 
connected with the control of the pH of the bleach liquors. 
This is therefore a subject of concern to all practical bleachers. 





Colour in Textile Fabrics 

“THE ways and means of textile colouration ’’ were ex- 
plained in a lecture delivered on Saturday to the members of 
the British Association of Managers of Textile Works, at the 
Manchester Athenezum, by Mr. Ronald Humphries, who spoke 
of the work done by the Manchester chemist, Thomas Henry. 

Superficially it would appear, said the lecturer, that the 
coming of the aniline colours, and the enormous number of 
these dyes research had revealed—the total was about 2,200, 
of which 1,500 were cotton dyes—would make the dyers’ task 
to-day an easy one. The reverse, however, was the case, for 
each individual colour, even of the same class, had different 
dyeing fastness properties, and often required special treatment 
in application. The extent to which the dyer had succeeded 
could be judged every day in their homes and the wearing 
apparel of the people. 
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bf 33 
Problems of “ Dyeing and Colour Fastness 
By J. Guilfoyle Williams 
The following is a summary of the address of Mr J. Guilfoyle Williams, B.Sc. (London), to the students at the Drapers’ 


Chamber of Trade Summer School at Girton College, Cambridge. 


The art and craftsmanship of the dyer, he said, was concerned 


with the production of colour effects and designs, but there was another aspect, not sufficiently studied, namely, the ‘‘ science’’ of 
dyeing, which should very largely be concerned with the fastness of the colour effects secured. 


THE first test in a colour was fastness to rubbing, Mr. Williams 
said, and this was performed by rubbing the colour vigorously 
with a white cloth. The test had two sections—dry rubbing 
and wet rubbing. Fabrics with colour loose to dry rubbing 
were usually very objectionable, as other fabrics, or the skin, 
would easily become stained, and even looseness to wet rubbing 
was often a serious objection. Many people believed that 
loose dye was dangerous because it might poison the skin, 
and, more particularly, that it was especially dangerous if the 
skin was broken. That belief was not founded on any true 
experience. 

The next consideration was fastness to water. Colour loose 
to wet rubbing might be found to be appreciably extracted by 
cold water. Such cases had been met in umbrella covers 
which had shed coloured rainwater in a storm and discoloured 
hats and coats. Defective umbrella covers of that type were 
fortunately rare. But the defect might be met in some print 
silks, and it was not rare to receive complaints of water-loose 
colour in wool bathing costumes. Some dyestuffs were 
affected by water so that any drops spilled on the fabric would 
extract colour or would give a dark edge round the water 
stain. Most fabrics during their existence were exposed 
occasionally or frequently to washing. 


Recommended Tests 

Sensible people usually washed coloured fabrics under the 
mildest possible conditions. But, on the other hand, if fabrics 
were sold as washing fabrics they should withstand even a 
rather severe ordinary washing, and if they were sold as “ fast”’ 
or ‘‘ fadeless’’ they should withstand severe treatment. It 
was a very simple test to wash a sample of fabric, and it was 
certain that if that was done many disappointments would be 
eliminated. There were far too many fabrics that fell down 
seriously in washing. If possible, a laboratory test should always 
be made, because colours might be satisfactory in a trial wash 
and fail in use. Other important points in testing washing 
fastness were colour-bleeding (or running) and colour marking 
off. In testing the colour fastness to washing a portion of 
similar white material was sewn on to the test piece. Some 
dyes which were extracted in washing did not cause staining 
on the white test piece, but in other cases staining, slight or 
serious, would occur. The degree of that bleeding must be 
considered in gauging the washing fastness. Dyestuffs were 
very complicated chemical compounds, and in many cases the 
colour was affected by hot-ironing. Sometimes the colour 
change was only temporary and after a short time reverted 
to its original shade. But occasionally it was permanent. 
There was rather a difficulty in setting a standard because an 
iron might be almost any temperature and, of course, a scorch- 
ing temperature would spoil the fabric and nearly always 
affect the colour. But if the colour was affected by hot-ironing 
while it was damp, then it was certainly defective. 

A point of some importance in regard to hot-ironing was the 
transfer of colour on hot-ironing. For instance, in a print 
frock one was almost bound to iron one part of the fabric while 
it was in contact with another part of the fabric. If colour 
transferred from the first part to the second part, then the 
fabric was spoiled. Test must, therefore, be made by hot 
ironing the fabric against white fabric first, when both were 
dry, and then when both were damp. 

The subject of washing led to that of laundering. In 
certain cases, to secure good whiteness laundries had to use 
bleaching agents. Naturally they were not used on ordinary 
coloured fabrics, but in the case of shirtings, handkerchiefs, 
tablecloths and towels, bleach might be used. Colours that 
were perfectly fast to soap and soda might not be fast to 
chlorine bleach (chloride of lime or bleaching soda), and so on 
those items one tested the colours not only for fastness to 
light, perspiration, washing, alkali and hot-ironing, but also 
to chlorine bleaching. 


Fastness to Light 

In regard to sunlight it was important to note that conditions 
of exposure had a great effect. It was an established fact that 
some coloured fabrics might fade more rapidly in Manchester 
than in the tropics. The essential factor in the fading was 
sunlight, but a very important auxiliary factor in many cases 
was the moisture of the fabric—and so in moist climates (and, 
of course, particularly by the sea) fading occurred much more 
rapidly. That, by the way, was probably the meaning of 
the “‘ sea and air ’’ part of the usual claims of ‘ fast to sun, 
sea and air.”” The sunlight which caused colour fading was 
not simply direct sunshine and the ultra-violet light. The 
ordinary bright diffused daylight played a very large part in 
fading, and when tests were made exposing samples uncovered, 
covered with ordinary window-glass, and covered with Vita 
glass, it was found in many cases that the fading was about 
equal in all cases. Usually light fading involved loss of colour, 
but on occasion a darkening of colour might occur. In 
ordinary cases of fading the loss of colour was continuous and 
proportional to the exposure. With some vat-dyeings a 
slight loss of colour might occur after a short exposure, but 
that loss did not increase on further exposure. 

In testing the fastness of colour it was therefore not sufficient 
to take the time to first visible fading, but the effect of further 
exposure must also be considered. The testing of light- 
fastness could either be done by actual exposure to sunlight 
or to artificial sunlight (ultra violet light apparatus could be 
used). For practical testing artificial light was essential. The 
total exposure given in the ultra violet light apparatus was 
one week if it was necessary to make sure the colours were 
grade 1. The fastness of dyeings to sunlight was sometimes 
very considerably affected by after-treatments. 

Many people believed that certain colours were always 
fugitive to light. That was not a fact, for the stability of a 
dyestuff to light was a question of its chemical structure and 
not of its colour. Probably the belief arose from the experi- 
ence of previous decades. For instance, mauve was generally 
supposed to be fugitive (though the author had not found this 
so) and it might be that belief dated from Perkin’s mauviene, 
which was not a fast dye. The colour that was most often 
fugitive was a bright blue, though one could get that of 
excellent fastness. Red and yellow were generally of fair 
fastness to light. In compound shades produced by using 
several dyes, one might get colour change owing to one dye 
fading more rapidly than the others. Green was a colour 
frequently found to be fugitive and this might be due to the 
use of a fugitive blue. 


Relative Fastness 

A familiar excuse in the case of colour failure in wear or 
wash was that no fadeless colours could be obtained. That 
was undoubtedly true, for a fadeless colour should withstand 
eternity. But it was begging the question, for fabrics would 
not last for ever, and the requirements of the most exacting 
customer were quite limited when expressed in the term of 
years. There were dyeings which would fade considerably 
after one day’s exposure to light, and dyeings which would not 
fade much after five hundred days’ exposure to sunlight. 
The second could be regarded as fadeless to washing. 

From the consumer’s and the retailer's point of view dyeings 
could be grouped into four broad classes. The factors which 
had to be considered in that classification would depend on the 
use for which the fabric was intended. In furnishings, the 
first requirement was clearly fastness to light. Rugs, carpets 
and to some extent furniture coverings, principally required 
fastness to light. But window hangings, etc., in addition to 
fastness to light, must have some reasonable fastness to washing 
as well. In actual testing, they made tests for fastness to 
light, weathering, washing and hot-ironing. Dress fabrics 
and suitings should have a good fastness to light. Generally 
speaking, men’s suitings were reasonable in that quality—but 
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in women’s dress fabrics the dyeings were usually acid dyeings 
or direct cotton dyeings. and a proportion were very fugitive 
to light 

\ second requirement was fastness to perspiration, more 
particul Fabrics sold for frocks could be 
divided into two classes—those for ordinary day wear and 
those f sions such as evening wear 


tly in dress fabrics 





or more parti ular Oc¢ 





In both cases one must bly have fastness to perspiration 
—though in all cases where poss shields should be worn. 
In exception fabrics might be of a type that could not 


be washed 


not intended for washing—for instance, 


nk severely if washed, but could safely 
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marocain 
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must be rea 


colours on fabrics for frocks 
to washing And day wear fabrics 
must be of fair fastness to light In underwear, colours should 





sonably fas 
be tested for fastness to washing and to perspiration rowels, 
handkerchiefs, and table linen should be fast to washing, and 
in a general case the dye should be very fast, as washing to 
re stain removal might be severe or even chemicals might 
require to be used fast to light, as the 
cuffs and V-neck portions got considerable exposure, and very 
fast to washing, as they frequently got a very hot or boiling 
they should also be fast to chlorine, or, 
trouble might occur in laundering 
Characteristics of Light Fading 

Fading that was due to light had two characteristics. One 
face of the fabrics would usually be more faded than the 
other, and any covered portions would have sharply defined 
areas of little or no fading. The time of wear and the type 
of weather over the period must be considered in assessing the 
degree of blame attached to the for ordinary goods 
were certainly not fadeless. In ordinary dyeings bright blues 
and greens were often fugitive and basic dyes on silks were 
bright but fugitive. Basic dyes were usually used on straw 
hats, and in fact were necessarily used in some cases because 
they were the only ones which would penetrate; in con- 
sequence, colours here might be very fugitive. About 5 per 
cent. of women’s wool dress fabrics were unfit for sale for out- 
door wear on account of low light fastness, and with silks the 
proportion was probably at least 15 per cent. 

In the case of complaints against fabrics known to be satis- 
factory in normal use, one might suspect hot-ironing effects. 
Careful inspection of the article would often give evidence 
where such damage had occurred. The shape of the iron 
might show, or more frequently it would be found that where 
two thicknesses of cloth overlapped, the protected portion was 
unattected. Care must be taken to ascertain that such colour 
change was not due to sunlight fading. In one case where the 
author complained about ‘‘ fadeless ’’ casement, the actual 
cause of the fading was hot-ironing. When fabrics were soiled, 
the colours dulled and the appearance produced might be 
similar to sunlight fading. In a case of complaint against a 
carpet for fading, the cleansing of a small portion showed that 
no colour loss had occurred. When complaints of staining 
from fabrics were concerned and the colour was loose to dry 
rubbing, no defence of the dyeing was possible, but if the 
colour was only slightly loose to wet rubbing, then the dyeing 
was not good, but one could not class it as bad. In all cases 
of staining of the skin it was important to realise that the 
colour was not dangerous to health 
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German Coal Tar Position 

ACCORDING to a report of the I.G. Farbenindustrie for the 
quarter ending June 30, 1930, retrenchments are being effected 
in all industries producing coal tar and its products. Produc- 
tion of coke has decreased causing a shrinkage in the supply of 
crude tar. These retrenchments have alleviated somewhat the 
severity of the situation and explain the stationary position 
of crude tar prices. Coal tar products move sluggishly at un- 
changed prices. Tar roofing finds no outlet owing to a very 
slight volume of building. Tar for road paving still awaits 
fulfilment of the Government’s plans for extensive road-building 
projects. Pitch from coal tar was in decreased demand, but 
recent inquiries for large lots from foreign countries have 
brightened the outlook. Prices are stationary, but cuts are 
awaited if the market situation shows no early change for 
the better. The position of distilled and prepared tar has 
improved somewhat. Coal tar oils move comparatively well at 
satisfactory prices. Anthracene oil is in oversupply at reduced 
prices 


Dyes and Textiles 


Notes on Current Researches 

Ouantitative test for damaged wool.—A long felt want for a 
convenient and accurate means for quantitatively estimating 

soundness "’ of wool appears to be met by a method recently 
described by C. Rimington! (of the Biochemical Department 
of the British Research Association for the Woollen and 
Worsted Industries The earlier methods of Pauly and 
Binz*, and of W. Sieber? are useful but more of a qualitative 
character only 

In this new quantitative test, use is made of the Pauly 
method to a limited extent, since it is based on the fact that 
the cortical portion of the wool fibre freely reacts with a‘solu- 
tion of diazotised sulphanilic acid whereas the epithelial 
scales are inert. These scales in an undamaged wool fibre so 
protect the cortex that it cannot react with the diazo solution, 
but when the fibre is damaged and the scales disturbed or 
partially removed the cortex becomes sufficiently exposed to 
react and exhibit colour. Presumably the brownish red colour 
is an azo compound formed by coupling of the diazotised 
sulphanilic acid with the tyrosine in the cortex. 

Rimington’s modification of the Pauly test consists of 
dissolving out the colour and matching the intensity of the 
solution against a standard solution of the dye, New Acid 
Brown S (B.D.C. By selecting arbitrary units, it is thus 
possible to construct a scale by means of which the extent of 
damage of any given sample of wool can be expressed numeric- 
ally. Details of the test are as follows :— 

The reagent is prepared by mixing 10 c.c. of a Io per cent. 
solution of sodium sulphanilate with 5 c.c. of an 8 per cent. 
solution of sodium nitrite, then adding 2 c.c. of concentrated 
hydrochloric acid down the side of the vessel; mixing with a 
gentle motion and allowing to stand for one minute before use. 
\ suitable quantity of the wool to be tested (about o'r g.) is 
weighed and then wetted out in 15 c.c. of a 9 per cent. solution 
of sodium carbonate; to this the reagent is added. After 
exactly ro minutes the wool is withdrawn, rinsed thoroughly 
in water, and transferred to a test-tube, 4 c.c. of a 10 per cent.) 
solution of sodium hydroxide added, the tube placed in a bath of 
boiling water for exactly five minutes, and the resulting reddish 
solution transferred quantitatively to a graduated volumetric 
flask and made up to a volume of 5 to 25 c.c. (according to the 
depth of colour). This solution is then matched against a 
oI per cent. solution of New Acid Brown §S, using a Dubosc or 
Kober colorimeter if more than the usual works’ degree of 
accuracy is desired. 

Unfortunately the method is obviously not applicable to 
dyed or naturally coloured wool materials. 

The reactivity of silk fibyoin.—A real silk fibre consists of the 
true filament of fibroin and an outer covering of the gum 
sericin, this latter being readily removed by treatment with a 
boiling soap solution. The fibroin contains about 18 per cent. 
of nitrogen in the amide form, but by hydrolysis with alkali 
or acid it can be converted into amino nitrogen which can be 
readily determined. In some recent investigations’, M. 
Harris and T. B. Johnson have dispersed pure fibroin by various 
methods and observed the corresponding changes in the amino- 
nitrogen content. 

Fibroin was dispersed by treatment with a 50 per cent. 
lithium bromide or a 70 per cent. calcium thiocyanate solution, 
and also by mechanical means such as by grinding in a pebble 
mill. These processes produce different results for fibroin 
dispersed with the aid of a concentrated salt solution had an 
amino-nitrogen content of 4°9 per cent. (before dispersion this 
amino-nitrogen content was negligible) and the mechanically 
dispersed fibroin contained not more than o’5 per cent. 

A direct result of the increase of amino-nitrogen content is 
that the dispersed fibroin acquires a new susceptibility to 
attack by bacteria, and also changes its levo optical rotation 
to a dextro rotation. The mechanically dispersed fibroin was 
considerably less attacked by trypsin than the fibroin disperse 
by salt solutions. It would thus seem advisable in commercial 
degumming and other treatments of silk materials to avoid 
dispersion of the silk fibroin if the durability of the yarn or 
fabric is to be maintained at its maximum 


1 J. Text. Inst., 1930, 21, 237 T. 
2 Zeit. fiiy Farben-und Textilind, 1904, 3, 373 
3 Textilberichte, 1928, 9, 326 

4 Ind. and Eng. Chem., 1930, 22, 905. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Vat Dyes 
Ir we exclude for convenience the perylene and pyrene 
classes, a large proportion of post-war results in the remaining 
branches of anthraquinone vat chemistry are seen to consist 
of the production of new vat dyestuffs from old ones by 
adding substituents. In some instances an old _ product, 
useless because lacking in affinity or other tinctorial property, 
has been slightly modified in structure and the disadvantage 
removed. Some of these developments will be briefly dealt 

with below. 

Dianthrones 
The yellow vat dyes ms-benzodianthrone (helianthrone) and 
ms-naphthodianthrone are cases in point of dyes lacking 
affinity ; the former is represented by the formula shown, 
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but has only one ring in the molecule (A), and the latter by the 
same with the A and Brings. The acdition of another ms 
ring (C) gives the two new bodies a//o-ms-naphthodianthrone 
(B and C) and anthradianthrone (A, B and C), which have 
increased affinity. These and several of their derivatives 
have recently been described. Of these derivatives the 
halogens are of special interest, firstly because the halogenated 
dyes themselves are new and often give brighter and deeper 
shades than the originals, and secondly because the halogens 
can be replaced by heavier groups with still greater changes 
in shade. Methods for halogenation can be found in G.P. 
Appln. 30,025, while B.P. 303,095 describes more complex 
derivatives obtained by replacing the halogens (or other 
negative substituents) by treating with bodies containing 
replaceable hydrogen atoms such as alcohols, phenols (dichloro- 
allo-ms-naphthodianthrone with phenol gives a blue-red) and 
amines, especially aminoanthraquinone (B.P. 307,364)- 
..G.F.A.-G. 
Anthanthrones 

Closely parallel results are to be seen with anthanthrone. 
Although this was discovered by Kalb (in 1912), see D.R.P. 
280,787 (2614/13), it is only during these last two or three 
vears that it has been further investigated. Again halogena- 
tion and the replacement of halogen atoms may be noticed. 
Apart from direct halogenation, chlorine or bromine may be 
introduced via the sulphonic acids (Cassella, B.P. 304,613). 
The halogen anthanthrones are converted to sulphates in 
acid of 80-95 per cent. strength: these are probably oxonium 
salts, and can be used for purification, separating as violet- 
black crystalline salts. (B.P. 316,149, I.G.F.A.-G.) 

As examples of the utilisation of the halogen substituents, 
there may be cited their replacement by cyano groups by 
boiling with cuprous cyanide in quinoline or benzyl cyanide 
(B.P. 307,481), also their replacement by sulphur groups by 
treating with compounds such as potassium xanthate (2: 7- 
dibromoanthanthrone gives a reddish-violet, probably 2 : 2!- 
dibromo-7 : 7!-dianthanthronylthioether) (B.P. 305,480). 
Further, more complex derivatives may be used such as 
aminoanthraquinones (B.P. 286,669), 1-aminoanthraquinone 
and the dibromoanthanthrone from 4: 4!-dibromo-r : 1!- 
dinaphthyl-8 : 8!-dicarboxylic acid gives a grey-blue. The 
use of 1-aminoanthraquinone-2-aldehyde gives a_ brown, 
which is probably an acridine (B.P. 296,373)—1.G.F.A.-G. 
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Pyranthrones 

Somewhat similar derivatives are to be noted in the case’ of 
pyranthrone as with the various anthrone dyestutfs already 
mentioned. The halogenation of this body is old, and halo- 
genated products are on the market, but some new variations 
are seen, asin B.P. 321,161, where more than 4 atoms are 
introduced by halogenating in chlorosulphonic acid with a 
catalyst such as iodine or selenium; also in B.P. 320,168 
(1.G.F.A.-G.) when a product which is stated to be practically 
exclusively the dibromo is obtained by brominating in water; 
and neutralising the hydrobromic acid as quickly as formed, 
also in B.P. 306,434 (Brit. Aliz. Co., and P. Beghin), where 
brown vat dyes result from heating pyranthrone with sul- 
phuryl chloride in nitrobenzene at go-140° C. These and 
other halogenated pyranthrones can be then condensed with 
aminoanthraquinones. 

Carbazoles 

Bodies containing two anthraquinone molecules forming 
two sides of a pyrrol ring have been obtained by the conden- 
sation of phthalic anhydride with carbazole. The product 
from carbazole itself is a yellow which is not very satisfactory, 
but from the corresponding N-ethyl-carbazole the well-known 
Hydron Yellow G is obtained. Dyes which have been under- 
etood to have similar structure have also been obtained by 
treating dianthrimides with condensing agents such as potash 
or aluminium chloride. Recently new variations of this 
latter synthesis have been described, both by selecting par- 
ticular starting materials and by varying the methods of 
synthesis or purifications. Thus in B.P. 296,758 the products 
from 1:5-or 1: 8-di (xz-anthraquinonylamine) anthra- 
quinones have been brightened by treating with concentrated 
sulhpuric acid below 5° C., pouring on ice, washing acid free 
and oxidising with hypochlorite at 70-80° C, 

The cyclysation which takes place when dibenzoyldiamino- 
1: 1}-dianthrimides are treated with sulphuric acid is now 
stated to be probably the same type giving a carbazole (B) 
instead of an acridine-(A) as originally generally assumed. 
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B.P. 298,696 describes the production of some new dibenzoyl- 
diamino-1 : 1!-dianthrimides substituted by alkoxyl or hy- 
droxyl groups as starting points for this reaction. In B.P. 
305,082 similar ring-closure is effected with dianthraquinonyl- 
amines, having an acridone ring and an aroylamino ring. 
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Where the benzoylamino groups are in the 4 and 5! positions 
saponification can be carried out under mild conditions to 
remove the 5! acyl group only, the resulting amine giving 
reddish shades (B.P. 307,306)—I.G.F.A.-G. 


Thiazoles, Pyrazoles 

Speaking generally, anthraquinone vat dyestuffs containing 
four-membered heterocyclic rings have not been found of 
much importance. A number of pyrazol, thiazole and oxazole 
derivatives have, however, been described, and of these the 
pyrazoles have attracted most attention because of the 
dipyrazolanthrones obtained on fusion. Latterly one or two 
more derivatives have been mentioned such as the condensa- 
tion products of acid chlorides of anthrathiazoles (obtained 
by heating 1-chloroanthraquinone-2-carboxylic acid with 
sodium polysulphide and ammonia, and then converting to 
the acid chloride) with aminoanthraquinones (Du Pont) 
U.S.P. 1,705,023 and 1,706,981). 

The acidic -NH- group in 1 : 9-pyrazolanthrone, in addition 
to being alkylated or arylated, may be treated with substances 
such as o-bromobenzoic acid, o-chloronaphthoic acid and 
chlor-benzanthrone (B.P. 298,775, I.G.F.A.-G.), and in suitable 
cases further ring-closure may be effected as in B.P. 298,284 
(I.G.F.A.-G.) to give products such as the following, 
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Indanthrones 

These are always of interest, as the best of the vat blues. In 
general they do not seem to lend themselves well to sub- 
stitution, except by halogen, as the shade or other tinctorial 
properties suffer in consequence. New details for manu- 
facture and purification appear occasionally, such as in B.P. 
320,397 (1.G.F.A.-G.), where purification is by heating with 
manganese dioxide in sulphuric acid at 30-70° C. As anothe 
method of purification the alkaline melt may be diluted with 
water to about 3-4 per cent. KOH, a little hydrosulphite added 
and the alkali salt of the leuco-indanthrone allowed to crystal- 
lise out (U.S.P. 1,679,230 Nat. Anil. Co. and D. G. Rogers). 

The already known products obtained by treating indan- 
throne with formaldehyde are converted to new greenish-blue 
vat dyestuffs by oxidation, with, for example, bichromate 
(B.P. 322,281). New products are obtained from halogen- 
indanthrones by treatment with cuprous cyanide—these also 
dyeing in greenish-blue shades (B.P. 309,192) I.G.F.A.-G.). 





Dyestuffs Markets Review 


Lancashire 

Ir is not a little remarkable that during a period when the 
whole of the textile industry is reported as being in an ex- 
tremely depressed condition, sales of dyestuffs should be main- 
tained at a relatively high percentage of the normal. It 
does appear to be the case that very much less short time is 
being worked in the dye-making industry than in the spinning 
and weaving sections of the trade. 

It is, of course, true that, so far as the cotton industry is 
concerned, the grey and bleached section of the industry has 
been very much harder hit than the coloured, but this does 
not seem to be a sufficient explanation of the anomaly men- 
tioned. No doubt a partial explanation is that the use of 
vat dyes continues to increase, and these dyes, requiring more 
elaborate processes of manufacture in many cases than the 


direct and acid dyes, tend to keep larger numbers of men 
employed. Whatever the real explanation may be, the fact 
remains that the dyestuff manufacturers are affected much 
less seriously than those engaged in the purely textile division 
of the industry. 

Although no official information is available, the feeling is 
growing, amongst dye-users at least, that the Government 
will not prolong the period of protection for the dyestuff 
industry. There are dyers and printers who, whilst feeling 
that it is unfair to expect the textile industry to stand the 
consequences of higher dyestuff prices here than abroad, never- 
theless believe that the maintenance of the manufacture of 
synthetic dyestuffs on a large scale in this country is necessary 
to the well-being of the State. The influence of the existence 
of such a highly scientific industry on other branches cannot 
easily be overlooked. The dyer and printer realise that 
improvements in dyeing and printing processes are mainly 
the work not of the dyer and printer, but of the dyestuft 
manufacturer. 

The existence of a large number of chemists trained 
in this kind of work has most certainly the effect of 
producing a higher scientific standard in all industries which 
depend upon chemistry in any degree, and many dye-users 
in these days would be prepared to support a well-devised 
scheme of carefully regulated subsidies for dyestuff manu- 
facture for a few more years. In a sentence, the objection 
is not primarily to some measure of protection, but to that 
kind of protection which makes the textile industry pay for 
the benefit that the community as a whole receives. 


Scotland 

As the end of the year gets closer, interest centres in the fate 
of the Dyestuff Act to the exclusion of minor matters. All 
the important bodies, whether holding a direct or indirect 
interest in the industry, have now had their say on the matter, 
but as to what is to be the outcome no one is yet any the wiser. 
It would be difficult to imagine a less favourable time for 
change, which will increase the difficulties of industry. In 
addition, the uncertainty of the position is bound to have some 
adverse effect on business already. 

As regards more detailed matters, November has been much 
the same as October. The tweed trade is managing to hold 
its own and locally some manufacturers are fairly busy, and 
although others are very short of orders it is a satisfactory 
feature, that on balance trade is being maintained. Dyeing 
and printing have been very quiet and dyestuff and chemicals 
sales fallen a little below last month. 





Swiss Dye Exports in 1930 


DwRING the first eight months of this year, Swiss dye exports 
fell in value by over £250,000 from the first eight months 
of 1929. The distribution of exports among the principal 
markets in 1930 was as follows :— 


ANILINE AND OTHER COAL-TAR COLOURS. 

Metric 

Quintals. 
10,025 
4,739 
3,876 
3,300 
2,052 
2,985 
1,409 
2,383 
1,693 
13,425 


Destination. 
Germany 
Great Britain 
France 
United States 


Czechoslovakia 
Japan 
Belgium 
China 
Other 
Total: 1st eight months 1930 46,493 
Total: 1st eight months 1929 


INDIGO AND SOLUTION. 
Metric 
Destination. Quintals. 
China 
British India 


Other 


Ist eight months 1930 
Ist eight months 1929 
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New Year Spring Shades 
Imperial Chemical Industries, Ltd., issue two attra 

tive folders, showing ten colour combinations suitable 
for the production of the fashionable shades for spring, 1931. 
They are described as “ only a few suggestions,’ and re- 
cipes will readily be supplied for production of any other 
desired shade on any tvpe of material. The selected colours 
illustrated are Honeycomb, Flamingo, Cactus, Burnt <Al- 
mond, Lagoon Blue, Hyacinth Blue, Topaz, Prunella, 
Willow and Ruby. One folder shows these shades on silk 
and artificial silks, where the colours are distinguished for 
their brilliant clearness: the other illustrates their appli- 
cation to wool, where the effects are naturally warmer and 
softer, but still full of colour character. 


Chlorazol Colour Album 


One example of the splendid work that the British 
Dyestuffs Corporation has done for the British textil 
industry is supplied by the magnificent album of Chlorazol 
Colours for cotton fabrics, just issued by Imperial 
Chemical Industries. The range now extends to I4! 
distinct shades, shown in different strengths, and consti 
tuting a very beautiful collection. Complete fastness 
tables are published for all these colours, with full instruc- 
tions for dyeing, after-treatment, etc. The Chlorazol 
colours are divided into groups according to their suit- 
ability for acetate silk resist work, for dyeing cotton effects 
(curl dyeing) in woollen piece goods, for working in con- 
junction with size, for covering unripe cotton (neps), 
and for withstanding mercerising. 

Every precaution, it is stated, has been taken to make 
the classification in the fastness tables as accurate as 
possible, but it is pointed out that since it is impossible 
to test colours for fastness under all the variations of 
conditions which obtain in practice, the value of the table 
is limited to service as a guide to the dyer in the search for 
dyestuffs to meet his particular need. In view of the lack 
of common agreement on standards of fastness, customers 
are recommended, in those special cases in which a particu- 
lar fastness property is of prime importance, to make tests 
on their own material under their own conditions. 


Fast Colours for Cotton 


In addition to the general album of Chlorazol Colours 
for Cotton, Imperial Chemical Industries publish a 
separate illustrated list of Chlorazol fast colours applied 
to cotton piece goods. The colours shown number 48, and 
each colour is illustrated in three strengths, showing a 
fairly wide range of shade. The products included in 
this card are chosen from the Chlorazol range on account 
of their superior fastness to light. At the same time, it is 
stated, in the production of combination shades it is not 
sufficient merely to choose component dyestuffs individually 
possessed of good fastness to light, but the nature of the 
“fade” should also be taken into consideration. For 
this reason the manufacturers have confidence in recom- 
mending, for browns and drabs, a combination of Chlorazol 
Fast Orange AGS, Chlorazol Brown MS and Chlorazol 
Fast Blue 2BNS, which, in practice, has been found to 
vield dyeings which retain their tone on exposure. 

The methods of application and of after treatment are 
very much the same as in the case of the other colours. 


A New Chlorazol Colour 


Together with the albums noticed above, Imperial 
Chemical Industries announce the production of a new 
Chlorazol colour Fast Orange WS, which is an addition to 
the existing range of direct cotton colours. Chlorazol 
Fast Orange WS possesses fastness properties similar to 
those of Chlorazol Fast Orange RS, but has the advantage 
of superior solubility. It is ‘suitable for dyeing all types 
of cotton materials, particularly cops, beam warps, etc., in 
circulating machines. It gives a bright shade of reddish 
orange possessing good all-round fastness which, combined 
eith good levelling and general dveing properties, makes 
it of special interest for dyeing cotton piece goods. This 
colour possesses only slight affinity for wool or silk and is 
suitable for covering the cotton in union materials when 
applied at low temperatures. It is also suitable for dyeing 
silk, artificial silk, jute, tagal, wood chip, and paper. It 
may be used for the direct printing of cotton, wool, or si!k 
and as a ground shade for white or coloured discharges 
with tin crystals. 


Dyestuffs Licences for November 

The following statement relating to applications for licences 
under the Dyestuffs (Import Regulation) Act, 1920, made 
during November, has been furnished to the Board of Trad 
by the Dyestuffs Advisory Licensing Committee. The 
total number of applications received during the month 
was 483, of which 396 were from merchants or importers. 
To these should be added Io cases outstanding on October 
31, 1930, making a total for the month of 493. These 
were dealt with as follows: Granted, 460 (of which 444 
were dealt with within seven days of receipt); referred 
to British makers of similar products, 18 (of which 13 
were dealt with within seven days of receipt) ; outstanding 
on November 29, 15. Of the total of 493 applications 
received, 457, or 93 per cent., were dealt with within seven 
days of receipt. 


New American Colours 

The Colour Co-ordination Committee of the U.S.A. 
National Retail Dry Goods Association have selected seven 
dress colours for the holiday and late winter season ot 
1931. They are Hilite Blue, Clematis Blue, Amulet Blue, 
Fraise, Woodland Green, Rose Cedar, and Muscade Beige. 
A resolution was unanimously passed by the committee 
requesting manufacturers to use the official names of the 
Textile Colour Card Association when showing these colours 
in their lines. In this way retail buyers may make out their 
orders in these names, with the assurance that manufac- 
turers will easily identify the colours ordered. 

In addition to the selection of seven dress colours for 
holiday and late winter selling, the committee also adopted 
a group of shades for southern resort wear. It was felt that 
dead white would be an outstanding factor in this field, 
especially with such colours as Admiralty (a clear navy 
blue), Wildfire (a medium yellowish red), Blue Jade (a 
vibrant green), Stargol (an animated yellow), and Indies 
Brown (a darker neutral tone). 

In addition to white, alone or with ‘ accent ’’ shades, the 
following were selected as basic ensemble colours : Amulet 
Blue (a true turquoise), Flower Blue (a sky tone), Stargold, 
May Bud (a soft green of yellowish cast), and Seashell Pink 
(a pastel tone). 
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result of stret sg, twisting, and abr But more subtle Blue it appears that this particular basic dye has a special 
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ight and air has the ettect of tendering it Che light is direc tly ot these 40 had received a chrome treatment in the dyeing 
concerned in this phenomenon since it appears to activate process [his discovery of the importance of hrome was 
the leuco form of the vat dye and thus accelerate oxidation of followed up by a large number of experiments for the purpose 
the cotton. An interesting experiment serves to illustrate this of ascertaining in what manner the chrome exerted its pro- 
point. Skeins of cotton yarn were dyed separately In portions tective influence. Generally the presence in wool of 0-5 per 
of the same dye vat, one skein being exposed to sunlight and cent. of chrome, either as CrO, or Cr,O,, imparts a definite 


air periodically by lifting it out of the bath, the second being resistance to mildew: 1 per cent of chrome checks mildew 
lyed and oxidised in a dark room, and the third immersed growth. Even in the presence of alkali (it had earlier been 
below the surface of the dye liquor during the whole of the shown that alkali favours mildew growth in wool) the restri 
lyeing operation, and finally washed in cold running water _ tive 
intil oxidised These three skeins were then tested as 


regards their strength, with the following results 





properties of the chrome were ipparent 
Action of Chrome 


Examination of the behaviour o 





dyed wool 


commercially 


freatment of skein Strength. when inoculated with mould spores also indicated that chrome 
CWSU) VAEM «ii. c desc ey eee swe 26°S OMe } . 1 
: has an im Be retarding i . dew gro , 
Skein dved and exposed to air in dark room ; 56-6 4 1 port int retarding influence on mildew growth 


BNE Now the action of the chrome may depend on various factors. 
ae Firstly, the chrome may render the wool substance less 
soluble and thus impoverish it, considered as a source of food 
for mould fungi. Such micro-organisms can assimilate only 





Skein dyed and washed without e3 
7 


Skein dyed and exposed to light and air..... 


Viscose rayon varn is particularly sensitive to the destructive 
ction of light under such dyeing conditions. The following 
results obtained by exposing this type of rayon during dyeing 
to light from a Fadeometer show that the tvpe of dye has an 
mportant influence 


soluble substances. Thus the chrome may render the wool 

substance less accessible This appears to be a likely explana- 

tion, for the following solubilities obtained by boiling dyed 

wools with distilled water and estimating the nitrogen content 
1 


Strength are : . , ) 
ot the aqueous extracts certainly show that i1romed wool is 


Not exposed Exposed 





Cibanon Orange R ... : 242°8 g IOI‘2 g the less soluble 
Cibanon Yellow R ..... , 229°5 $8-3 rreatment of wool and Nitrogen in w 
Chloranthrene Gold Orange Y .... 231°5 09°58 dvestuff extract 
Indanthrene Gold Orange 3 ...... 232°8 180:2 Mg. per 100 
Diamine Fast Yellow FF ........ 228°8 228:8 vool 
Chlorazol Fast Orange R ........ 229°1 224°7 A.—Dved with Eriochrome Black T (chromed) .... 27°23 
Cus Maes 29ee 227°0 B.— ditto WOR ECHLOMOCE)® 65 <5. < cise co 6isis5, 36°18 
The progressi\ e nature ot the deterioration of the cotton “As A without dyestuff. Bear Se a cle 
being dyed during exposure to sunlight was established by As C, without dyestuff and chrome.........-. 1°45 
5 5 : — ; : Dyed with Alizarin (chromed) ......... Sida aa 29°43 
dyeing a strip of cotton fabric with Cibanone Orange R paste pyed with fast acid dve (not chromed) ..... 49°38 


] } 


“The sus eptibility of wool to attack by mildew 1s increase 
by an increase of humiditv, so that if the chrome aftected the 
moisture absorbent properties of the wool it could thus 
fluence its resistance to mildew attack. A series of experiments 
showed that chromed wool was just as moisture absorbent as 
ordinary wool ; the protective influence of the chrome is thus 
not due to rendering the wool less moist. 


in the usual vat, then lifting it for exposure to light and air 
for 10 minutes, cutting off a portion, immersing the residue in 
the vat for a further 5 minutes, again exposing tor 10 minutes, 
cutting oft another portion agaln immersing the residue and 
so on he successive portions cut off were then tested for 
their Copper Number with the following results :— 


Copper Number. 


ar ag cae es ae naa iies re The amount of chrome normally present in a wo | w hi ’ 
ditto with one exposure .............. 07 has been dyed and chromed 1s much less than ene OFS pew CCM! 
ditto ,, two exposures ............. 1°3 found necessary to retard mildew growth Thus the mere 
ditto ,, three exposures .... ine, ee presence of chrome in the dyed wool is not the reason tor tht 
ditto four exposures ; [7 action of the chrome. Summarising his nvestigations 
ditto Nve EXPOSUreS .. 1... ee ee eee 1°75 Burgess concludes that the protective influence of chrome 
It is evident that the durability of dved cotton materials dved wool is due to the impoverishment of the wool as 


} ] . urce -} , nicl is require¢ r support yr the lite 
can be appre¢ iably aftected by sunlight, both during and after source Of nutriment such as 1s requu 1 for ipporting th 
dyeing. Before the investigations of Scholefield it was not of mould fungi. 


generally suspected that light could have a deteriorating In reviewing the destructive action of light and 1 
influence during the dyeing process itself organisms on dyed textile materials it is evident that, although 


Oo! 


It will now be interesting to turn to the influence of dye the dyestuffs themselves may exert a protective 
stuffs on the durability of textile materials attacked by influence there is also the important fact that the pro ee 
acteria and mould fungi. Rather more attention has been dyeing and the assistants or mordants employed ake able t 
viven to wool than cotton. Most of the investigations relating Conter a resistance to deterioration In order to combat thes 
to cotton have been carried out with the purpose of protecting destructive influences satisfa torily It 1s necessary to na 
colourless sized varn from mildew so that dyestuffs have not available colourless dvestuffs of an inert character which « 





been seriously considered in this connection; only a number be applied to the textile material by simple means but not 
if spasmodic references are to be found concerning the anti be readily removed by washing treatments) ; tl ese substances 
septic properties of dyestuffs, although it seems fairly certain should have properties such that they render the ree aa 
that a number of dyes (because of their chemical constitution light ineffective or the life of micro-organi $1 Ossib N 
must have the power to protect cotton materials from the doubt research will eventually result in their dis 





attack of micro-organisms 


Protection to Wool German Coal Tar Production 





Several vears ago R. Burgess (J. Text. Ins?., 1924, 15, 581 With local demand and supply of coal tar about equalis 
found that many dyes showed no protection to wool, and summer production in the German coal tat rket 
among those were Helianthine C, Roccelline, Benzyl Green B from 15 to 20 per cent. less than capacit Gel 
Victoria Violet 4BS, Acid Violet 6BN, Erioglaucine Supra, produces some 1,500,000 metric tons of co 1 tar annually 
Cloth Fast Orange G, and Orange II. But more recently of which 1,200,000 tons are consumed by distillation plants 
3urgess has found (J. Text. Inst., 1930, 21, 444) that the [he market for road-building tar picked up after a1 ‘ 
hrome mordant employed for dyeing wool with various dyes summer Briquet pitch enjoyed a considerabl port It 
has a very definite protective influence against bacteria mildew, was quoted from 45 to 48 marks pet lar oils were selling 
particularly Aspergillus nigey and Penicillium brevicaul well, partly due to protective en ging the : 
; In these rec ent investigations, pieces of worsted fabric were is fuel and motor oils Chev sold n Sot ) rks pe 
dyed with 131 different dyes, then inoculated with mould — ton [he naphthalene and anthracene market was quiet 
spores and kept for a prolonged period in large air-tight jars Crude naphthalene was quoted at from 50 to 60 n irks ] 
ontaining a quantity of water. The results indicated that too kilos and anthracene residues at 35 to 40 mirks pert 


49 of the pieces showed a definite resistance to mildew, and U.S. Trade Commissioner William T. Daughert 
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Basic Intermediates for Dyestuffs : No. XXXIX.—Derivatives 


of the Anthraquinone Series. 


Part 2.—The Indanthrenes 


By “Consultant ’’ 


WHEN a brand name is used subsequently for the systematic 
chemical name of a substance or group of substances, there 
is nearly always some contusion. This is undoubtedly true 
of the so-called “‘ Indanthrene ”’ series of colours. Originally 

term “‘ Indanthrene’’ was used by the Badische Anilin- 
und Soda-Fabrik company as the trade name for a series of 
vat dyes, which might or might not be derived chemically 
from the substance that we now term Indanthrene. The 
series corresponded closely with the Duranthrene and Chloro 
anthrene series of the British dyes, of a decade ago, and a 
number of these dyes are still used commercially, and con 
stitute, therefore, a problem of interest in their 
intermediates 


the 


regard to 


The old Indanthrene trade group was derived from five 
distinct types of substances : 
[he Indanthrene derivatives proper 
2. The Violanthrone derivatives 
[The Pyranthrone derivatives 
4. The anthraquinacridone series 
5. A miscellaneous group of dyes of unknow1 nstitution 
The True Indanthrenes 
Indanthrene itself (1) is the parent interme 


liate for the 
I . 


although it 





preparation ot the dyestufts of this class, mav be 
ised as a dvyestuft itself. The members of this class, past and 
resent, are 
Indanthrene (Caledon Blue, Duranthrene Blue RG 
ibromindanthre > 
D romindal ene I nt ne Blue ¢ I Gt 
T'ribromindanthrene 
Dichloroindanthrene. Indanthrene Blue GCD 
Indanthrene itself was first prepared by the caustic fusion 


2-aminoanthraquinone at 200—300° C., a which 
was first introduced by Bohn. At the present time it is usual 
to add potassium nitrate to the melt in order to destroy other 
compounds which are produced as by-products. Apparently 
alizarin is one of the earliest substances formed during the 
this melt, and the production of a certain amount 
of this substance is inevitable. Its presence does not interfere 
with the isolation of the indanthrene. If the fusion is con- 
ducted in the absence of an oxidising agent the Indanthrene 
obtained is a homogeneous product and consists of two 
products, which, for want of better terms have been difteren- 
tiated as Indanthrene A and Indanthrene B, the former being 
the more valuable from the dyestufis point of view. Indan- 
threne B has little affinity for vegetable fibres and manufac- 


process 


course ol 


not 





turing operations are carried out with the aim of eliminating 
the B compoun 1 as far as possible 
CO OH co 
OH ‘i me te 
” ae Oe ie 
NH 
co co | | ¢€ 
Alizarin NHALAAN 
} 
(1) 
co 
The caustic fusion for Indanthrene is conducted along 


orthodox lines. The caustic alkali (1 cwt.) is melted in a 
suitable kettle and mixed with potassium nitrate (5 lbs 
a small quantity of which is sufficient. The temperature is 
maintained at 200° C. and the finely ground amino anthra- 
quinone is added with stirring 

should be raised slowly to 
point for, half an hour. 
Indanthrene 
which probably « 


The temperature of the melt 
250° C. and maintained at that 
The cooled melt does not contain the 
but in the form of a reduced compound 
ontains two phenolic hydroxyl groups. When 
ilr is passed through an aqueous solution of the cooled melt 
the indanthrene separates in dark blue flocks. It contains a 
little indanthrene B, which can be separated by converting 
he dye to its dihvdro derivative by hydrosulphite reduction, 


and liberating the 


as such 


+ 





: 
salt of the 


colour from the purified sodi 
w#ratior 


iro body. by 


Halogenated Indanthrenes 
Che dichloro derivative of indanthrene is obtained by means 
of an intermediate, the identity of which has not been com- 
pletely elucidated. The process used affords almost the only 


application of the mixture known as “aqua regia’’ as a 
chlorinating agent The process is as follows :-— 
CO CL co Cl 
| | 
A A NH 
x co wu 1 so 
CL co” = (2) REX (3) 


The so-called fuming nitric acid of a density 1°5 is mixed 
with two and a half times its weight of commercial concentrated 
hydrochloric acid (density 1:17). To this mixture is added, 
slowly and with stirring, one-sixth of its weight of very finelv 
powdered indanthrene, which is kept at 1o C. during the 
addition. After the addition has been completed the tem- 
perature of the mixture is raised to 50° C. and maintained at 
that point for three hours. The process of chlorination in- 
volves as an accessory process, oxidation and the compound 
which separates on pouring into water is a chlorinated azine, 
with a constitution represented by (2 When this compound 
is dissolved, as for vat dyeing, in a solution of alkaline hydro- 
sulphite, reduction of the azine group occurs, and the actual 
dichlorindanthrene may be obtained by the eration of such a 
reduced solution 

rhe dibromoderivative, on the other hand, may be obtained 
by direct bromination, the solvent employed being concentrated 
sulphuric acid. The indanthrene is usually brominated in 
about 15 lb. charges. Each charge is dissolved in the strong 
acid (2} cwt.) and the solution warmed to 70°C. The bromine 
is slowly added, but the reaction takes a considerable 
time, and it is best to keep the solution warmed to 70° C. for 
24 hours. The compound is actually isolated by pouring onto 
ice, filtering the product and washing with dilute alkali, 
followed with pure water. It is used as Indanthrene Blue GC. 
Both of these compounds have an exceptional fastness to 
chlorine. 


gy Ibs 


Violanthrones 
The preparation of violanthrone (6) on a large scale is effected 
by the caustic fusion of benzanthrone (4) two molecules of 
which unite with the elimination of four atoms of hydrogen. 
Its constitution is shown by the formation from 4 : 4’-diben- 
zoyl-1 : 1’-dinaphthyl (5), which loses six hydrogen atoms on 
heating with anhydrous aluminium chloride. 


SSEH & 


co co ? 
lata’ sea Caustic co co Jricrs 
+ Fusion 


(6) 


[he caustic fusion of benzanthrone is an operation which 
proceeds on straightforward lines, and is commenced at about 
180°C. The actual formation of the violanthrone takes place 
when the temperature is raised to 240° C. and the isolation of 
the dye is effected by a simple boiling with hot water. The 
following are among the so-called ‘‘ Indanthrene ’’ dyes, which 


ire in reality derived from the violanthrone nucleus :— 


1. Violanthrone. Indanthrene Dark Blue BO, Caledon 
Purple. 

2. Chloroviolanthrone Indanthrene Violet RT. 

3. Isoviolanthvone. Indanthrene Violet R. extra. Caledon 
Brilliant Purple R. 

4. Dichloroisoviolanthrone. Indanthrene Violet 2R. 


Indanthrene Violet B. extra 
Indanthrene Green B 


lolanthrone. 


lanthrone 


5. Dibromoisor 


6 —-Aminovi 


Of the above compounds the preparation of violanthrone 








December 13, 1930 


The Chemical Age 


43 


(Dyestuffs Monthly Supplement) 





has already been dealt with. The formation of the chloro- 
violanthrone is best accomplished by grinding the violanthrone 
to a very fine paste with nitrobenzene and suspending the 
paste in nitrobenzene. Chlorination takes place when gaseous 
chlorine is passed through this suspension and the end of the 
reaction is judged by withdrawing a sample, adding alcohol 
filtering and reducing the precipitate with hydrosulphite. The 


solution so obtained should have a blue-green colour. The 
chloroviolanthrone is isolated by pouring into alcohol with 
subsequent filtration. 

The isoviolanthrone compounds are produced from isovio- 
lanthrone which is, in turn, prepared from chlorobenzanthrone, 
a process which has been described in detail in No. XXVIII 
of this series. 





Dyes and Their Application 


: Recent Technical Progress 


By L. J. Hooley 


Stable Diazo Preparations 

REFERENCE has already been made in previous articles dealing 
with azo derivatives in the SUPPLEMENT to the production of 
stable diazo preparations. These save the dyer the trouble 
of treating the amine with sodium nitrite and acid before 
coupling, and eliminate disadvantages such as the presence of 
nitrous fumes in the dyehouse’ The previously described 
products include nitrosamines, zinc chloride double salts with 
diazonium compounds, and preparations of these with alum, 
aluminium sulphate and other salts. 


Diazonium Fluorsulphonates 

During the last year or sc a number of new methods dealing 
with the same compounds have been patented. Several of 
these make use of fluorine compounds; the simplest of these 
are the diazonium fluorosulphonates—N : N.FSO;. <A simple 
diazonium salt, such as the chloride or sulphate, is treated with 
free fluorosulphonic acid, when an almost theoretical yield is 
obtained. As an example, 28-3 parts of 4-chloro-2-amino- 
toluine are dissolved in 60 parts of hydrochloric acid and 
diazotised with 14 parts of sodium nitrite. <A slight excess 
of 40 per cent. fluorosulphonic acid is then added and the 
mixture cooled, when the required product comes down in pure 
crystals and can be filtered off and dried, preferably in vacuum. 
It is readily soluble in water and stable, and can be used in 
dyeing or as aninsecticide. Fluoro-sulphonic acid is, of course, 
unlike chlorosulphonic acid which cannot be used in the presence 
of water (B.P. 303,527, I.G. Farbenindustrie A.-G.). 

Increasing the Solubility of Diazonium Fluoborate 

The diazonium fluoborates which were described in G.P. 
281,055 and Ber. d. dantsch. Chem. Ges., 60, 115 and 1,186, 
are not always sufficiently soluble for practical dyeing purposes, 
especially with ice colours, in printing, and in dyeing with 
standing baths. Much more concentrated solutions can, 
however, be obtained if the fluoborate is dissolved with a 
soluble neutral salt of a metal which has greater affinity for the 
fluoboric acid residue than for the acid residue with which 
it is initially combined. Salts of groups I and III, including 
ammonium salts, are the most suitable. As an instance, 
p-nitrophenyldiazonium fluoborate may be warmed with 
potassium chloride solution and a solution about 60 per cent. 
stronger obtained. The potassium fluoborate formed in the 
double decomposition separated out may be filtered off. 
An insoluble salt is not always formed, this depends upon the 
reactants (B.P. 332,630. I.G. Farbenindustrie A.-G.). 

Use of Complex Fluoric Acids 

More complex fluoric acids, such as titanium hexafluoric, 
aluminium hexafluoric, tin-hexafluoric, antimony tetra- and 
hexafluoric and zinc-tetrafluoric, have also been brought into 
service. The free acids react with diazonium salts, giving 
crystalline salts of surprising stability. They are unaffected 
by rubbing and on heating do not explode but only decompose. 
They can be recrystallised from hot water and burn with 
difficulty or not at all. 

o-Aminophenol Ether Derivatives 

Certain monazo compounds obtained from /-aminoazo 
compounds can be used in solid form without first converting 
them to derivatives of the types which have already been 
mentioned. These are the p-aminoazo bodies which contain 
an alkoxy-, aralkoxy- or aryloxy-group in ortho position to the 
amino group, and after conversion to their diazo compounds 
in the usual manner they are precipitated from solution by 
adding an alkali halide, a sulphate, sulphuric acid, a heavy 
metal salt or an arylsulphonate. Precipitation is not always 
necessary and then the diazo compound is mixed with one of 
the substances mentioned before drying. As an example, the 
p-aminoazo body, 4-nitrobenzeneazo-4--amino-3:-methoxy-6:- 


methylbenzene is diazotised in dilute hydrochloric acid, and 
common salt added, when the diazonium chloride, separated 
in crystalline form, is filtered and dried at about 40-50° C. 
(B.P. 305,498 I.G. Farbenindustrie A.-G.) 


OCH. 
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IN: N < ‘\N .Cl 
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Azo-nitroso-Diphenylamines 

Comparatively recently, blue dyes of the Naphthol AS series 
have been obtained by coupling a 2: 3-hydroxy-naphthoic 
acid arylide with a diazotised aminodiphenylamine. These 
aminodiphenylamines do not, however, couple very well, 
but the corresponding N-nitroso bodies are satisfactory. 
These are easily obtained by using an excess of nitrous acid 
in the diazotisation, when a second molecule reacts with the 
NH group. After coupling on the fibre the dyestuffs have 
the general constitution 


No 
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ee 
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The nitroso group gives a shade of a reddish-brown character, 
but it is easily removed by treating on the fibre, and the desired 
blue obtained. So that the dyer,shall not have to make an 
exception with these colours and go back to carrying out his 
own diazotisation, it is desirable that these nitroso-diazo salts 
shall also be available in convenient form. Unfortunately, it 
has proved impossible to prepare these in the ordinary dry 
form on a technical scale because the nitroso group splits 
off during the drying. However, the difficulty can be over- 
come by mixing the aminodiphenylamine with a dry alkali 
nitrite and a suitable solid substance to liberate nitrous acid 
from the nitrite. These products then give the nitrosodiazo 
compound on dissolving in water or acidified water. Dry 
4*-methoxy-4-diazoniumbenzene sulphonate is, for example, 
mixed with dehydated sodium sulphate, dry sodium nitrite 
and sodium bisulphate. B.P. 307,890, 1.G. Farbenindustrie 
A.-G.) 
Aminomethyl Sulphurous Acid Derivative 

Another device for protecting a diazo group is condensation 
with an aminomethylsulphurous acid to give a compound 
such as 


Chi. 
Gellig. INN . xZ 
\cH,. O .SO,Na 


cf. Wallach, Ann. 235,233). They are soluble in water and 
with acid split again into their components, they are also 
stable in the dry form. Acids of the general formula, 
Ry. 
NH —CH.—O. So.Na. 

R 

Xe 
where R, is hydrogen, an aliphatic or hydroaromatic radicle 
or the residue of an alkylsulphurous acid, and R, is hydrogen 


or an alkyl, aryl or aralkyl residue. The or body of this 
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mn was imino-dimethyl-sulphurous acid, 
action of ammonia on two molecules of formal- 
[he new bodies can be prepared 
aliphatic or hydroaromatic amines 
of aldehydes (B.P. LG 
ondensation products can be 
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Decomposition in Presence of Iron 


ycess, Which strictly speaking does not come into 
those above n be described here asit deals 


with the use of diazo solutions in dveing Diazo solutions, as 
is known, may decompose in the presence of iron, and as iron 
vessels often cannot be avoided, this is a nuisance, especially 
in working with standing baths. According to B.P. 326,866 
I.G. Farbenindustrie A.-G.) a substance which will oxidise 
ferrous iron to ferric will reduce this decomposition and 
nitrous acid is found to be a suitable substance for this 
purpose, 1n spite ol the fact that it has been found to have a 
deleterious action on diazo compounds themselves. <A table is 
given showing the comparative rates of decomposition with and 


without nitrous acid 





Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 


rs to 
imposed upon 
they 
ny diminution in ave making 

ly in regard to the employ 
yuNntry 
Lancashire are concerne 

] +} 


1 
same time 


well be serious to the 


l ful in the last few 
vel] > " } J 
level of confidence vased 
of the 
: 
"to be 


ikers will receive 


success 


colouring matters 


every reason to sup 
} 


the loval 
i There is a 
British Dyestuffs Corporation 

mical Industries, Ltd., on the one hand, and 
ction existing between the Clayton Aniline 
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i , fastness, and consistency British dyes are 
inferior to those produced in Switzerland and 
as the writer’s experience goes, dye-users 
eciate the efforts which have been made by 
luring the past ten years, and 
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Act 1s ousting all other subjects as a 
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Scotland on the whole 
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ill also deal with the matter, hope is not lost 


in favour of continuance 
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but as the 


As aresult of the 


definitely in favour of the makers. A case was heard the other 
day of a colour user who told a traveller that in the past he 
had used a certain yuint of German colour in addition to 
British, and that he had the new German price list in his 
hands for next year; but if the Act in fact did come oft, he 
had made up his mind to support the British industry as fat 
is possible by buying nothing but home colours, 
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Dyestuff Traders and the Act 


Decision on Key Industry Duty 

IN a circular to members, the British Chemical and Dyestutts 
lraders’ Association states that at the time the Government 
notified their decision to allow the Dvestuffs Act, 1920, to 
lapse on January 14 next, inquiry was made as to what would 
be the position as regards liability to dutv of those products 
marked ‘‘ D in the list of articles chargeable with Key 
Industrv duty rhe Board of Trade have now advised the 
\ssociation 

Regarding the position on the expiry of the Dyestufts 
Act of the products marked with the prefix ‘ D’ in the list of 
articles chargeable with key industry duty, they understand 
that the position will remain as heretofore, excepting that 
licence will be required for the importation of these 
materials. 

Although specified in the Key Industry List, the products 
marked ‘‘ D are exempted from duty under certain con- 
ditions. The schedule to the Act provides for duty on syn- 
thetic other than synthetic organi dye 
stutis, colours and colouring matters imported for use as such 
and organic intermediate products imported for their manu- 
facture. Therefore all products mentioned in the Key In- 
dustry List of dutiable articles prefixed “‘D”’ will not be 
charged with key industry duty. These are: (1) Synthetic 
organic dvestufts, colours and colouring matters imported foi 
ut and (2) organic intermediate products imported 
for use in the manufacture of synthetic organic dyestuffs 
colours and colouring matters. j 

If the products falling under (1) or (2) are imported for use 
in any industry other than that of dyestufts, colours or colout 
ing matters, then duty will be charged on such imports. The 
Association has asked Customs what evidence they will require 
at the time such imports are cleared, and declared to come 
under (1 Cheir reply will be circulated in due course 

It will be noted that the question ot liability or otherwise to 
key industry duty is to be decided not on the article itself 


but on its ultimate use 


no 


organic chemicals 


sea such 


Or {2 


F.B.!. Plea for Non-Party Inquiry 

\ plea for a non-party inquiry into the Government’s decision 
to allow the Dyestuffs Act to lapse was made on Wednesday 
at a meeting of the executive committee of the Federation ot 
British Industries. The following resolution was carried 
unanimously: “‘ The executive committee of the Federation 
of British Industries is strongly of opinion that in a matter 
of such importance from the point of view of national pros 
perity and security, there should have been an impartial 
inquiry into all the facts of the case before the decision was 
taken to allow the Dyestuffs (Import Regulation) Act, 1920, 
to lapse in January, and urges on the Government the necessity 
of extending the Act for such period as may be required to 
enable a judicial investigation on non-party lines to be made.’ 
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TAYBRITE-—Staybrite—Staybrite ! How 

incessantly the word recurs in all discus- 
sions of plant for almost every industry these 
days. Specifications call for Staybrite—spe- = 
cifications which provide successfully for the 

The photograph of the Rail Tank is by courtesy of 

defeat of rust—and plant manufacturers are Messrs. Watney, Comte, Reid Ltd., Pimlico. 
to-day realising more and more the advantages oO ee se [Tank made iy Messrs 
of using this Acid-Resisting Steel. 


The chemical industry has welcomed Staybrite 

it has found in Staybrite the one efficient 

means of combating corrosion, owing to its 

wonderful immunity to acids, chemicals and 
other corrosive media. Tanks—ducts—steam May we send you full details 
coils—pressings—innumerable applications to of this remarkable 
the chemical industry, are all to be had now 
in Staybrite—the corrosion-resisting steel , a - . ea 
which you will ultimately specify. No. 274 = list of acids 
and other media to whi h it 


THOS. FIRTH & SONS, LTD. is immune. 


SHEFFIELD 


STAYBRIT 


(TRADE MARK) 


acid-re- 
sisting steel? Our booklet 
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ACID VALVES 


Appleton’s Improved Non-Rotating Regulus 
Metal Straight throughway and Jug Valves 
for acid or other corrosive fluids, with 
Renewable Seatings and Plug, also in Special 
Cast Iron for Sulphuric and Nitric Acid. 





Improved Non-Rotating Regulus Metal 
Angle Type Valve, with Solid Seating 
for Acids and other Corrosive Liquids. 


APPLETON & HOWARD LTD. 


ST. HELENS Chemical Plant Manufacturers - LANCASHIRE 


Telegrams: ““ BRONZE,” ST. HELENS Telephone: ST. HELENS 544 
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The Effect of the Rate of Cooling on Steel 
By J. M. Robertson, D.Sc., Ph.D., A.R.T.C. 


Accepted theories of the effects of heat-treatment on steel ave critically examined by Dy. Robertsonin Paper No. 59, published 


by the Safety in Mines Research Board on “‘ The Effect of the 
Some of Dr. 


(H.M. Stationery Office, 2s. net). 


Or the numerous experimental methods that have been used 
in investigating the phenomena of heat-treatment, thermal 
analysis and microscopic examination are undoubtedly the 
most important. As far as carbon steels are concerned, the 
method of thermal analysis has been most effectively applied 
to investigation of the changes that take place during cooling 
at normal rates, whereas the effects of more rapid cooling 
have been chiefly studied by means of the microscope. 
Assuming that steel could be regarded in the same way as rock, 
the first step in interpreting its microstructure was the 
identification of the components or micro-constituents. The 
micro-constituents identified in steel were called ferrite, 
cementite, pearlite, sorbite, troostite, martensite and austenite, 
and it was considered that whatever the heat-treatment and 
composition of a piece of steel, its microstructure could always 
be déscribed in terms of the combination and arrangement 
of this set of micro-constituents. 


The Original Theory 

In the first explanation of the occurrence of sorbite, troostite 
and martensite, it was supposed that these constituents 
corresponded with a series of intermediate states through 
which the steel passed during the normal decomposition of 
austenite. This view of the occurrence of these constituents 
is given in most of the standard works, and according to it, 
increasing the rate of cooling is simply a means of causing the 
temperature to fall more rapidly than the transformation can 
proceed. The theory, which for convenience may be referred 
to as the original theory, accounts for the effect of the rate 
of cooling in the following way. When cooling is very rapid, 
the change from austenite to pearlite passes through one stage 
only, i.e., from austenite to martensite—the first step in the 
complete transition. With a slower rate of cooling the change 
proceeds to a greater extent, ?.e., it passes through martensite 
to the next state, troostite. When the rate of cooling is only 
a little faster than the normal rate, the steel passes through 
martensite and troostite to sorbite, the last intermediate state 
before pearlite. 

The original theory of the relations of martensite, troostite 
and sorbite to each other and to the normal iron-carbon 
diagram, was at one time widely accepted. But many 
alterations have from time to time been proposed and various 
modifications of the theory are now current. These theories 
are all based on the original theory or on one or other of the 
two principal modifications, and, although there are many 
possible combinations of the distinct parts of the original 
theory and the modifications subsequently proposed, ail the 
fundamental conceptions are included when the original theory 
and the two principal modifications are described. 

The modification of the original theory is the result of the 
application of methods of thermal analysis to rapid cooling, 
and it has now been demonstrated by means of cooling curves, 
magnetic curves and dilatation curves of carbon and alloy 
steels, that increasing the rate of cooling lowers the temperature 
at which the decomposition of austenite takes place. This 
fact has been demonstrated so frequently, by so many workers 
and in so many different countries, that it is now almost 
universally accepted, and the recognition of this relation 
between the rate of cooling and the temperature of the trans- 
formation constitutes one modification of the original theory. 

As a result of investigations, the following connection 


Rate of Cooling on the Structure and Constitution of Steel’’ 
Robertson's conclusions are published below. 


between the rate of cooling and the temperature of the transi- 
tion has been established :—As the rate of cooling is pro- 
gressively increased, the temperature at which the transforma- 
tion begins is gradually lowered. When a certain rate of 
cooling is attained, however, there is a sudden discontinuous 
lowering of the change to the neighbourhood of 300° C. That 
rate of cooling required to produce this sudden lowering of 
the change is known as the “‘ critical rate of cooling.’’ Rates 
of cooling considerably less than this critical rate, produce 
slight lowering of the transformation temperature ; when the 
rate of cooling approaches the critical rate the transformation 
takes place partly at a high temperature and partly at a low 
temperature ; and when the rate of cooling equals or exceeds 
the critical rate, the transformation takes place entirely at a 
low temperature. The point at which the normal transition 
from austenite to pearlite takes place during cooling is known 
as the Ar, and on the suggestion of Portevin the change that 
takes place when the Ar, is slightly lowered is now known as 
the Ar’, and the low temperature change as the Ar”. 


General Conclusions 

The general conclusions from the investigations on which 
the present paper is based are that the effect of variation in 
the rate of cooling cannot be adequately accounted for by 
supposing that accelerating the cooling is simply a means of 
producing in turn the three constituents, sorbite, troostite and 
martensite. The microstructure of steel may be varied almost 
without limit by varying the composition, the time and 
temperature of heating, and the rate of cooling. If all the 
complicated variations in structure and constitution that may 
be produced have to be described in terms of a limited number 
of distinct constituents, then these constituents cannot be 
exactly defined, for, within the meaning of each of the terms 
martensite, troostite and sorbite, many different states must 
be included. 

In its wider the nomenclature associated with the 
original theory of heat-treatment has an undoubted usefulness. 
It enables an approximate idea of the observed structure to 
be expressed, and in this way it serves to distinguish between 
the structures of properly quenched, improperly quenched, 
air cooled and slowly cooled steels. The structures obtained 
by these treatments do not, however, supply complete informa- 
tion about the effect of the rate of cooling on steel; conse- 
quently a complete theory of heat-treatment cannot be based 
on the examination of specimens cooled under these conditions. 
To obtain a complete record of the structures formed by cooling 
steel at progressively increasing rates, it is necessary to cool 
the steel at progressively increasing rates. That is what has 
been done in the present investigation, part of which is 
described in this paper. 


sense 


Four Series of Structures 

By different methods of cooling, four series of structures 
may be obtained. The first series is produced by cooling at 
various rates through the Ar’ range; this series includes all 
the structures consisting of ferrite and pearlite and of pearlite 
alone. The second series of structures is obtained by con- 
tinuous rapid cooling which suppresses the Ar’ and causes 
the Ar” to take place at low temperature. This series of 
structures includes those structures that are recognised as 
characteristic of quenched steels. 
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The third series of structures is that obtained by cooling 
in media held at different temperatures. In this way the Ar’ 
may be suppressed, and the rate of cooling then retarded so 
that the Ar” change may take place at constant temperature. 
The fourth series of structures is similar to the third, except 
that the steel is withdrawn from the cooling medium before 
the change is complete. The change is completed during 
cooling to ordinary temperature, and the resulting structure 
consists of two parts, that formed at the temperature of the 
medium, and that formed during subsequent cooling. 

The constitution of the product of the decomposition of 

austenite depends on the temperature of decomposition, and 
on the rate of abstraction of heat while the decomposition is 
in progress. When the change begins at the normal tempera- 
ture during slow cooling, the austenite changes to an aggregate 
of almost pure x-iron and cementite. When the change begins 
at a low temperature during rapid cooling, the austenite 
hanges to a solid solution of carbon in z-iron. Any state 
intermediate between these extremes may be obtained by 
suitably controlling the cooling, that is, the carbon may be 
divided in any proportion between the z-solid solution and 
cementite. 

The structure of the product of the decomposition of 
austenite depends on the constitution, and on the way in 
which the constitutional changes take place. Classified 
according to the manner of their formation, the structures in 
steel may be divided into two main groups—(1) structures 
whose form is determined by the habit of one constituent, and 
2) structures whose form is determined by the fact that two 
onstituents separate concurrently. 

The genera] arrangement of all ferrite-pearlite structures is 
determined by the manner in which ferrite develops from 
austenite. The structure of the grains of pearlite is, however, 
determined by the simultaneous growth of ferrite and cemen- 
tite. In all steels containing more than 0.28 per cent. of 
arbon, certain structures consisting entirely of simultaneously 
formed ferrite and cementite may be produced ; these have 
been called the eutectoid structures 

The Ar” change is led by the formation of 2-solid solution. 
The structures formed in the manner of this change are there- 
fore related to the ferrite structures, of which they are a 
continuation. In steels containing less than 0.15 per cent. of 
carbon, the transition from the ferrite structures to the Ar” 
structures is gradual, but in steel containing more carbon, 
there is a break in the structural continuity due to the forma- 
tion of eutectoid structures. It is the difficulty of suppressing 
the formation of these eutectoid structures that is responsible 
ior the large temperature interval between Ar’ and Ar” during 
continuous cooling. In steels containing less than 0.15 per 
cent. of carbon, this discontinuous lowering of the change is 
not so well marked. 

Any structure formed during cooling may be altered by 
re-heating to temperatures below the lower limit of the normal 
critical range. This alteration does not take place in such 
a way as to produce any other structure formed during cooling. 
The changes that take place during re-heating are comparatively 
simple and depend on two factors only: the separation 
of carbon from solution and the change in shape of the 
cementite formations. Ifthe change during cooling has taken 
place at the Ar’ point with the production of a ferrite-cementite 
iggregate, the only change that can take place on reheating 
S a change in the shape of the cementite plates, which are 
slowly converted to globules at temperatures just below the 
normal critical range. Simultaneously with the globularisa- 
tion of the cementite, aggregation or coalescence of the ferrite 
plates takes place. 

All aggregate structures are affected by reheating in the 
manner described above, and the various forms of the eutectoid 
structure, including the fan structure, as well as the aggregate 
structures formed by interrupting the cooling between Ar’ 
and Ar”, temper in such a way that the original plates of 
cementite are converted to globules. In all cases the original 
form of the structure may be recognised because of the 
orientation of the ferrite matrix and the distribution of the 
ementite globules. 

The only structures that temper in a different manner from 
those described above, are the structures that contain con- 
siderable quantities of x-solid solution, for during reheating, 
decomposition of this «-solid solution takes place. This 
decomposition does not proceed, as is commonly believed, 


« 
] 


by the sudden precipitation of all the carbon in the form*of 
infinitely small particles and the subsequent coalescence” of 
these particles to form larger and larger globules. Decom- 
position actually takes place by the gradual separation of 
carbon as the temperature is raised. During the early stages 
of tempering, the cementite formations cannot be seen; they 
may either be plates or globules. In any case, the «-solid 
solution becomes an aggregate, which, when the tempering 
temperature is further raised, tempers as described above, 
that is, by globularisation and growth of cementite particles, 
and coalescence of the ferrite (or «-solid solution). 





Changes in Metal Prices 

Cost and Control Factore 
Ix the course of his presidential address at the annual genera! 
meeting of the Institution of Mining and Metallurgy last week, 
Mr. James G. Lawn, A.R.S.M., said that variations in the 
prices of minerals and metals over short periods of years 
touched the mining engineer most closely, and brought in its 
train difficulties and hardships innumerable. When the 
engineer was Called upon to advise as to the opening up of a 
deposit he might have very clear ideas as to methods of 
mining, metallurgical treatment, and cost of production, but 
the question of the price to be received for the product was 
one of grave difficulty and yet might be the determining factor. 
If prices fell too severely there might be only the alternatives 
of running at a loss in the hope of better prices, or of closing 
down the mine. The circumstances connected with the 
occurrence and production of minerals and metals were such 
that in certain instances control of prices had been established, 
and in other instances great efforts were being made to secure 
that end. The danger of control leading to excessive prices 
was largely provided against by the fact that such prices would 
limit demand, cause substitutes to be used, and st?mulate 
competitive production. 


Problem of Control 

Considering the question of control in relation to the two 
fundamental factors of supply and demand, it was clear that 
contro] could only be applied to supply. Demand could not 
be controlled, though stabilised prices tended to make demand 
more uniform. It depended on various economical and 
psychological factors which were often obscure. The supply 
of minerals and metals could in some cases be controlled 
because of the limited number and extent of known deposits 
which could be worked profitably, in other cases because of 
metallurgical difficulties in extracting a marketable product. 
In the former category would fall diamonds, nickel, cobalt, 
potash, and nitrate; in the latter, aluminium and magnesium. 

The four base metals, copper, tin, lead and zinc, were so 
widely distributed and were worked by such numerous owners 
in many countries that any general agreement by the producers 
of a particular metal was exceedingly difficult to secure. 
Even when the bulk of the owners had agreed to control output, 
the small number who remained outside could be exceedingly 
troublesome when demand slackens. 

Up to the present, perhaps, the most successful of the 
associations was in connection with copper, where, by amal- 
gamations and purchasing of controlling interests, a con- 
siderable proportion of the production of the world had come 
into few hands and a strong organisation existed for the control 
of production and the regulation of the price of electrolytic 
copper. In the case of tin, a producers’ association had 
recently been formed, and restriction of output started. A 
policy of research and propaganda has also been laid down. 
Lead would apparently be more easy to control than either 
copper or tin, because supplies were not capable of indefinite 
expansion, and world stocks were comparatively small, but 
so far little had been attempted in that direction. 

It was not long since a world shortage of lead was looked 
upon as probable, but the discovery in 1925 of the differential 
flotation process, whereby lead and zinc ores in intimate 
association could be effectively separated, altered the position 
substantially ; though in spite of this fact lead may be the 
first of the base metals to fall short in supply. 

Zinc was, perhaps. in the weakest position of the four metals. 
All attempts at control by cartels had hitherto failed. No 
doubt, however, on the basis of the experience gained, and by 
serious effort on the part of those interested, much could be 
accomplished. 
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The Invention and Characteristics of Silumin 
By W. von Ejichorn 


An account of the invention, characteristics and technical development of Silumin, by W. von Eichorn, appears in the 
‘ Periodic Review’ of the Metallgesellschaft A.G., Frankfort-on-Main, which since 1920 has 
carried out extensive experiments in the production of this alloy. 


In September, 1920, the Metallbank und Metallurgische 
Gesellschaft A.-G. received the offer of an invention which 
seemed to indicate the possibility of making a very considerable 
step forward in the technique of aluminium casting. Test 
experiments carried out in the metallurgical laboratory of the 
Metallgesellschaft confirmed the statements of the inventor, 
and it was possible to start experimental operations on a 
factory scale in January, 1021. 

The circumstances which led to the invention of silumin are 
of no little interest, and we therefore give the following brief 
sketch of its history. The inventor, Dr. Pacz, a Hungarian 
by birth, before emigrating to America, had studied chemistry 
at Charlottenburg and was then for some time employed as a 
chemical expert with the Auer-Gesellschaft. Soon after he 
had settled in the United States, Dr. Pacz, in pursuance of his 
work with the Auer-Gesellschaft, resumed his experiments 
with among other things the tungsten lamp (Halbwatt-Lampe), 
the filament of which is encased in an atmosphere of nitrogen 
or argon. The problem which specially interested him was, 
how to produce a filament with a micro-crystalline structure 
and so avoid the expansion and deflection to which the tungsten 
filament was liable under intensive heating, with resultant 
diminution of its illuminating power. 

The solution of this problem led him further to the idea of 
making similar experiments with the compound of aluminium 
and silicon, known for its very coarse crystalline structure. 
This alloy attracted his interest because he knew that the 
presence of silicon in an alloy generally produces a thin running 
casting, and increases the resistance to acids, for example, in 
cast-iron, 

Following similar methods to those he had used with the 
tungsten lamp, he succeeded in producing a eutectic alloy of 
aluminium and silicon of a surprisingly fine structure and in 
preventing the formation of the coarse silicon crystals usually 
met with in such alloys. 

This ‘‘ graining process ’’ was, and still remains, the basis 
of the patents applied for by Dr. Pacz and further developed 
by the Metallgesellschaft. Dr. Pacz had already recognised, 
that this fine grain is brought about in the first place by the 
presence of sodium, whether added in metallic form or as a 
compound. Further observations showed that sudden and 
uniform cooling, such as, for instance, occurs in casting in 
chilled mould of good conductivity, produces a similar fineness 
of grain. This problem of reducing the size of grain has in the 
course of time attracted the interest of all the leading metal- 
lurgists. Although explanations and solutions have been 
suggested from many quarters, it is still a subject of dispute. 
An early conjecture of Czochralski’s, who assumed that under- 
cooling effects were involved in the phenomenon, has much 
in its favour. 

In strong contrast to the doubts which existed as to how 
the phenomenon was to be explained, the physical fact itself 
was from the first obvious. Observation by the naked eye 
alone of the fracture of a properly produced eutectic alloy of 
aluminium and silicon at once opened up fascinating prospects 
in regard to its properties. Instead of the usual crumbly 
surface presented by the fracture of an aluminium zinc alloy, 
for instance, or an aluminium copper alloy in which coarse 
crystals are embedded, the aluminium-silicon alloy showed a 
steel-like, silky, lustrous fracture in which no microscopic 
crystals were visible. The originality and importance of Pacz’s 
discovery, which is rightly looked upon as an important piece 
of pioneer work, became still more evident when fractures of 
normal and special castings were compared. The fracture of a 
normal casting shows crystals with facets up to I-o sq. mm. 
in size lying close together in irregular order, appearing either 
very dark in colour or glittering like rock crystals according 
to the way in which the light is reflected. A mere glance at 
such a conglomeration of coarse crystals sufficed to explain 
why aluminium-silicon alloys had been hitherto considered 
unsuitable for technical purposes. 

The industrial experiments gave results which were in 


gratifying agreement with the statements of the inventor and 
with further investigations meanwhile undertaken in the 
metallurgical laboratory of the Metallgesellschaft. When the 
melt was correctly treated, the structure, even of large pieces, 
always showed the characteristic fine fracture. The tests for 
hardness and elasticity gave high average values and maximum 
values such as were hitherto unknown for aluminium castings. 

All this indicated clearly the technological importance of the 
new alloy. It was soon proved that the alloy possessed 
further valuable qualities, some of which were already known 
from the literature on aluminium, while others were new 
Expecially notable were its excellent casting qualities, which 
far surpassed all hitherto known limits in regard to the size of 
aluminium casts, the small shrinkage, the low coefficient of 
thermal expansion, the high thermal conductivity, relatively 
high electrical conductivity, and an excellent resistance to 
corrosion. 

The good casting qualities and the high degree of resistance 
to attack by chemicals have been throughout of the highest 
value in the further development of the alloy and have perhaps 
contributed more to its popularity than its outstanding 
mechanical properties. The other qualities mentioned above, 
however, have all materially helped to promote its utilisation 
for various special industrial purposes. 

The new alloy “ Silumin ”’ was not intended to compete with 
aluminium and such of its alloys as had already been utilised 
with success as building materials, rather was it meant to be a 
means of shedding economic fetters, increasing working 
capacity and avoiding waste of material. As soon, therefore, 
as practical work had gone far enough for a general estimate 
of the qualities of silumin to be formed, a research programme 
was drawn up in accordance with these principles with the 
support of various other interested undertakings and operations 
were commenced. 

Chis programme embraced railway requirements, such as 
coke trucks, undercarriages for goods trucks, roofs, doors, 
windows, journals and other fittings for cars, brake sets, 
pumps, lubricators, journals, slippers and other fittings for 
locomotives, motor car parts, and in the chemical industry, 
substitutes for building materials which are quickly worn out 
by chemical action, various massive apparatus which require 
frequent dismantling and re-erection, the costs of which are out 
of proportion to the material value, e.g., large boilers and vats, 
evaporation tanks, drying apparatus, settling tanks, crystallis- 
ing pans, similar apparatus used in the fermentation industry 
and in the manufacture of soap and perfumery 

It may be that some of the items of the initial programme 
appeared to be over bold to many critics at the time, and 
possibly may still excite a sceptical smile. Creation and 
criticism stand at all times side by side and each has its right 
of existence. ; 

In eight years Silumin has been adopted in almost all 
branches of industry in a thousand different forms, from the 
small die casting weighing only a few grams to heavy sand 
castings of up to 1,500 kg. Over and above this, the develop- 
ment of this one type of aluminium alloy has given a powerful 
and helpful impetus to the development of all light metals 
and their utilisation in industry. 





Metallurgical Works in Canada 

THE Acting High Commissioner for Canada in London has 
received from the Mines Branch of the Dominion Department 
of Mines at Ottawa a revision of List No. 1-1, giving a directory 
of ‘‘ Metallurgical Works in Canada,” including iron blast 
furnaces; steel furnaces; nickel, copper, silver, lead and 
zinc smelters and refineries; and other metallurgical works 
Copies of the list will be available shortly for distribution, 
and application should be made either to the Mines Branch 
at Ottawa, or to the Secretary, Office of the High Commis- 
sioner for Canada, The Canadian Building, Trafalgar Square, 
London, S.W.1. 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


National Physical Laboratory 

PROBABLY by collusion with the Clerk of the Weather, the sun 
usually shines on the occasion of the annual inspection, by 
the General Board, of the National Physical Laboratory at 
Teddington Friday of last week was no exception to the 
rule, and the inspection was made, with the assistance of 
an unusually large attendance of visitors, in delightful weather. 
The laboratory continues to grow, and why it does so is made 
plain in the report for the year 1929, recently issued. The 
range and diversity of the research work grows with the 
increasing growth of industry. Nowhere is this astonishingly 
accelerated pace more clearly demonstrated than in the 
Departments of Metallurgy and of Engineering, under the 
respective superintendence of Dr. Rosenhain and Sir Thomas 
Stanton. Many of the exhibits and demonstrations on view in 
these and other departments served to show how fine a line 
separates what used to be called ‘‘ pure’’ research from 
investigations of what are described as being of a “ practical 
nature,’ a distinction which at the National Physical Labora- 
tory may, for all practical purposes, be regarded as obsolete 
The two categories dovetail into,and are indeed complementary 
to, each other. Thus “‘creep”’ investigations are being carried 
out simultaneously both in the Engineering and in the Metal- 
lurgy Departments. Their objects are, however, essentially 
different 


Creep Tests at the Laboratory 

THE importance of creep in these days of intensive pressures 
and super-temperatures in engineering is incontestable. The 
experiments in the Engineering Department, on metals and 
alloys at high temperatures, have hitherto been confined to 
iron and steel, as used for turbine blading, at temperatures 
between 450° C. and 650° C. They have since been extended 
to 7oo° C. In addition to creep determinations, the short-time 
tensile properties and notched bar impact strength of a 0-51 
per cent. carbon steel, and a 3 per cent. nickel steel. both 
heat treated, have been carried out. In comparison with a 
normalised 0-51 per cent. carbon steel, both the heat-treated 
carbon steel and the nickel steel had slightly high limiting 
creep stresses at 300° C., but were somewhat inferior at 
The energy to fracture in impact for temperatures 
up to 600° C. was higher for the nickel steel than for the carbon 
steels, and the heat treated carbon steel was superior to the 
normalised carbon steel 
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Behaviour of Alloy Steels at High Temperatures 

\ 0°24 carbon steel containing per cent. of manganese 
investigated between the temperature range of 300° C. to 
was found to have a longer life for high stresses than 
a normalised 0-24 per cent. carbon steel, but, on the other hand, 
its superiority in this respect decreases with decrease in stress, 
while both steels have limiting creep stresses of the same 
and various creep rates and limiting creep 
stresses for stainless steels, and various alloy steels, serve to 
show how these metals behave, and may be expected to 
yield methods for routine testing, and comparative results. 
The investigations in the Metallurgy Department have, 
however, a different object, and show not so much how metals 
will behave as the structural and other changes they undergo 
when subjected to stresses at high temperatures. They include 
the mode of deformation, flow, and fracture, and give useful 
indications of the methods to be adopted—or avoided—in 
manufacture, and although, therefore, they are of the nature, 
n the first instance, of pure research, they have immediately 
practical and useful implications. Another series of experi- 
ments is being conducted to discover metals capable of resisting 
prolonged loading at high temperatures when exposed to the 
influence of chemical attack as well. 
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Sound Aluminium Alloy Castings 

THE production of sound metal, in the sense of the elimina- 
tion of blowholes, is, of course, one of the main preoccupa- 
tions of the metallurgist. Some very interesting work has 
been done in Dr. Rosenhain’s department, in this direction. In 
the rolling mill house were specimens of pure aluminium, and 
of Y alloy and 12 per cent. silicon alloys which had been 


subjected to a special and ingenious treatment, by which the 
dissolved gases, which cause porosity in castings, can be 
removed and at the same time a molten alloy made to solidify 
in castings with a fine grained texture. The method consists 
in bubbling through the molten metal, at slight pressure (sut- 
ficient to enable adequate circulation to be effected), titanium 
tetrachloride, which subsequently, at the temperatures in- 
volved, volatilises and escapes. The effect produced is prob- 
ably more mechanical than chemical, but in the result the 
influence of the process on the refinement of the grain and 
on the elimination of blowholes and porosity is truly remark- 
able. In this department, too, considerable progress has been 
made in the production of pressure die castings in aluminium 
alloys. This investigation has been carried out on behalt 
of the British Non-Ferrous Metals Research Association and 
has as its object the determination of the tensile properties 
of such alloys when forced into a mould under pressure, about 
go lb. per square inch being the pressure available in the 
machine devised for the purpose. Considerable difficulty 
was experienced in the satisfactory filling of the mould, 
there is a tendency for the metal first entering it to solidify 
as a complete shell, thus entrapping air as a cavity in the 
finished casting Improved design of the moulds and more 
appropriate placing of the gates have largely minimised this 
defect, while providing the mould with a kind of overflow 
chamber has solved it almost entirely. The excess metal 
entering this chamber can be made to carry with it the en- 
trapped air, thus producing a cavity outside the test piece 
proper. Surprisingly high tensile results have been obtained 
with pressure-cast test pieces, particularly in the case of heat- 
treated “ Y”’ alloy, although in this material considerable 
irregularities are observed. 


I.B.F. Convention at Middlesbrough 

MIDDLESBROUGH was this year selected at the meeting place 
for the annual convention of the Institute of British Foundry- 
men, which continues to make marked progress and deals 
both with ferrous metal founding and occasionally with non- 
ferrous metal practice. The programme of papers, however, 
dealt in the main with cast iron and steel subjects, two of the 
most interesting dealing with the remarkable divergencies 
between the properties of certain mixtures for foundry work 
as compared with what might be expected in view of the 
actual chemical composition of the mixtures employed, and 
particularly of the actual pig irons used in making these 
mixtures. This problem is one which has long exercised 
the minds of foundry men, and has become more acute of 
late, owing to the increasing tendency to use more and more 
steel in mixtures corresponding with what is now termed ‘“‘Semi- 
steel.’ The paper on ‘“‘ The Economic Utilisation of British 
Pig Iron Resources "’ skirts round this subject and is valuable 
chiefly for the very extensive list.of analyses of typical pig 
irons available for foundry purposes, but, as was pointed out 
in the subsequent discussion, too much reliance is often placed 
on the uniformity of pig iron composition as judged from the 
standpoint of what it ought to be, or is supposed to be, taking 
makers’ analyses as typical and fully representative of the 
run of pig they purport to relate to, as compared with what, 
ae a large batch, it actually is. On the other hand, the paper 
by Messrs. Ridsdale failed to point out the reasons for these 
discrepancies, which have recently been dealt with in an 
interesting manner by Mr. Fletcher, the well-known con- 
sultant to the British Non-Ferrous Metals Research Associa- 
tion, who assigns reasonable causes for the variations so often 
found between theory and practice. At the Convention the 
only non-ferrous paper this year was one by Mr. F. W. Rowe, 
on the Founding of Bronze Gear Blanks, which dealt, in the 
author’s well-known and efficient style, with problems in- 
volved in this important branch of foundry work. 


American Investigations on Manganese Distri- 
bution in Steel 

Ir is impossible to rate too highly the value of the technical 

researches of all kinds, results of which are published from 

time to time by such American institutions as the Bureau 

of Mines, Washington, the University of Illinois, and the 
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University of Michigan, or to avoid some expression of regret 
that our own admirable institutions of a similar nature do 
not publish their own results in the same way so as to render 
them available at moderate cost to all those interested therein. 
Usually such work as is done in corresponding laboratories 
in Great Britain, if published at all, is communicated only 
to certain societies and institutes, and thus becomes available 
mly to members. Such abstracts as appear in the technical 
Press are rarely of sufficient length to supplement the neces- 
sity of going to the original source—an expensive matter if 
it involves membership of the publishing institution. The 
\merican way is the better. Thus, the Bureau of Standard 
Monographs are available to all. 

One of the latest, by B. M. Larsen, deals with the effect of 
manganese on the distribution of carbon in steel. It is found 
by the author that three factors essentially determine the 
modifying effects of manganese on carbides in the iron-carbon 
systein. They are (1) its tendency to extend the temperature 
range of stability of gamma iron or austenite ; (2) its forma- 
tion of a carbide more stable than cementite, the corresponding 
carbide of iron; and (3) the fact that manganese atoms can 
hardly diffuse at all through the iron space lattice at ordinary 
heat-treating temperatures at which carbon atoms diffuse 
quite freely. 


Extension of the Eutectoid Range 

In the case of steels containing more than one per cent. 
of manganese dendritic segregation occurs in cast metals, and 
in rolled or forged bars induces a fibrous pattern not affected 
by ordinary heat treatment until from 1,100° to 1,200° C. 
is reached, when the manganese atoms gain some slight 
freedom of movement in the iron space lattice. Heating at 
r,300° C. enables the manganese to diffuse uniformly and 
removes the dendritic segregation. Dendritic patterns are also 
caused in other circumstances by phosphorus and by arsenic, 
but the presence of these elements raises the Ar, point of 
pure iron and the ferrite areas formed correspond to the 
dendritic fillings. Above the Ar, point the carbon atoms 
probably diffuse uniformly in the gamma iron lattice, irre- 
spective of the non-uniform distribution of the manganese 
atoms. The author finds some evidence favouring the con- 
clusion that, with an increasing percentage of manganese, 
what might be called manganese-cementite tends to form, 
containing perhaps an increasing proportion of molecules of 
Fe,MnC. Some interesting indications likewise emerge re- 
lative to the widening of the eutectie point in pure iron-carbon 
alloys round about 0-00 per cent. of carbon, when the man- 
ganese percentage increases: with 3 per cent. of manganese 
the eutectoid range extends from 0-60 to 0-92 per cent. of 
carbon, owing probably to the very small temperature interval 
between Ar, and Ar, in the given range of carbon content. 


A New Work on A‘uminium 

THE present price of copper has several important economic 
implications, one of which is that there is less inducement 
to use aluminium for electrical cables and other purposes for 
which it has hitherto largely superseded copper. It would 
appear, however, that the light metal and its alloys still 
attract more interest from a metallurgical point of view than 
all the other ‘“‘ base metals ’’ put together, as its literature 
enormously exceeds, both in quantity and quality, that of 
copper, tin, lead, or zinc. The latest addition thereto is the 
large and authoritative work in two volumes just published 
by the McGraw-Hill Book Co., in their ‘‘ Chemical Engineering 
Series '’ (The Aluminium Industry). The two volumes aggre- 
gate over 1,250 pages, and the first volume deals with ‘‘ Alu- 
minium and its Production,’’ while Vol. II is entitled ‘‘ Alu- 
minium Products and their Fabrication.’’ They are by 
J. D. Edwards, F. C. Frary, and the distinguished metallurgist 
Zay Jetfries, names which may be taken as guarantees of the 
thoroughness and accuracy with which this great work is 
written. 

Hitherto Dr. Anderson’s excellent book has held the field, 
and while it still remains one of the best books on the subject, 
the new work is far larger, and of course brings it more up 
to date. The first volume begins with the story of aluminium, 
a fascinating chapter in the history of human discovery, and 
then, as its title indicates, deals with the aluminium industry 
generally, noting its development in the principal countries, 
the occurrence and treatment of its ores, and the processes 


by which the metal is extracted and the plant and equipment 
employed for the purpose. In the second volume the com- 
mercial history of aluminium is told by Mr. S. K. Colby ; 
J. D. Edwards deals with the physical and chemical properties 
of the metal and its working, and a number of other contri- 
butors, including R. S. Archer and E. H. Dix, deal with the 
constitution and properties of aluminium alloys, melting, 
casting and heat treatment ; coating and finishing ; the uses 
of aluminium, and, indeed, every aspect of the manufacture 
of aluminium and aluminium alloy products. The work is 
certainly the most comprehensive hitherto published, and a 
very notable contribution to the literature of an exceedingly 
important industry, while its scientific value is all that the 
names of the distinguished joint writers would lead the 
reader to expect. 


Research on Copper 

RESEARCH On impurities in copper for the British Non- 
Ferrous Metals Research Association has been continued with 
particular assiduity during the past year at the National 
Physical Laboratory, states the annual report of Dr. W. 
Rosenhain, Superintendent of the Department of Metallurgy 
and Metallurgical Chemistry, The effects of bismuth, 
arsenic, antimony and oxygen upon copper have pre- 
viously been determined so far as these elements occurring 
separately are concerned. In refinery or ‘‘ tough pitch” 
copper, however, a number of these elements are generally 
found to be present simultaneously in various proportions, and 
it is therefore one of the objects of the investigation to deter- 
mine the influence which combinations of these elements 
exert upon the more important properties of the material. 
Certain combinations of these metals, two at a time—viz., 
bismuth and arsenic, arsenic and antimony, and to some 
extent bismuth and antimony, in the absence of all but very 
small quantities of oxygen, have been studied, while some 
progress has also been made in the study of the effects of 
these elements singly and together in the presence of rather 
larger amounts of oxygen. <A few selected alloys containing 
oxygen, bismuth and arsenic have been prepared and tested, 
while work on the oxygen-bismuth-antimony series has also 
progressed sufficiently to give some indications of the effects 
of oxygen in conjunction with bismuth and antimony together. 
The complete elucidation of the somewhat complex relation- 
ships of this group of impurities is obviously a matter requiring 
extensive investigation, but the results already obtained are 
of very great interest and importance, because they serve to 
show that while some of the views formerly held about the 
relative importance of these impurities are fully justified, 
others do not appear to be so well founded. 


** Poling” Copper 

ONE of the most interesting consequences of the investiga- 
tion is the light which it throws upon the well-known process 
of ‘‘ poling’’ copper, thereby bringing it into the condition 
known as “ tough pitch.”’ It has been known for some time 
that in copper of extreme purity, where such substances as 
arsenic, antimony and bismuth are absent, the complete 
removal of oxygen is attended with beneficial results. In 
copper of lower general purity, however, it is found that if the 
removal of oxygen is carried too far, the material becomes 
‘over poled ’’ and loses its satisfactory properties. These 
facts are explained by the results of the present investigation, 
which serve to show the manner in which the presence of a 
suitable proportion of oxygen assists in preventing or removing 
the evil effects which certain of the impurities tend to exert 
upon the copper in the absence of oxygen. The interaction 
of the different impurities, however, is of such a nature that 
the exact proportion of oxygen required will vary according 
to the relative amounts of the impurities present. The con- 
dition of ‘‘ tough pitch”’ is reached when, in the natural course 
of the poling operation, the amount of oxygen has adjusted 
itself to this proportion. 

While the impurities above mentioned are perhaps of 
primary importance, as regards their effect on the properties 
of furnace-refined copper, the presence of nickel in this material 
may also prove to be of some importance particularly if it is 
found, as is suspected, that nickel affects the behaviour 
and influence of the other impurities. It is hoped that the 
study of the effect of nickel, together with some of the other 
impurities above mentioned, may be undertaken in the near 
future. 
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Some Inventions of the Month 
By Our Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature, published weekly in THE CHEMICAL AGE. 
Alloys : ; 

A NICKEL-IRON alloy powder for use in the manufacture of 
cores of electromagnetic apparatus is obtained by heating 
a mixture of the oxides of the metals in a reducing gas. The 
iron oxide used is other than that produced by heating iron 
carbonyl. One or more additional oxides—e.g., cobalt oxide 

—may also be present. See Specification 327,865, dated 
April 18, 1920, by General Electric Co., Ltd., of London, and 
S. V. Williams and G. R. Polgreen, of Wembley, Middlesex. 
Lead Alloys 

MeEtuHops of increasing the resistance of lead to sulphuric 
acid are described in (1) Specification 326,818 (Imray), and 
2) Specification 327,106 (Imray), of a Patent of Addition 
thereto, both being communications from 1.G. Farbenindustrie 
Akt.-Ges. of Frankfort-on-Main, Germany, dated December 18, 
1928. According to (1) the lead is alloyed with o-o01—o-05 
per cent. of nickel, with or without an addition of not more 
than o-1 per cent. of selenium. Reference is made in the 
Provisional Specification to the addition also of copper, silver 
and tellurium. According to (2) the lead is alloyed with not 
more than o-1 per cent. of selenium, without the addition of 
nickel. 

Metal Carbonyls 

ACCORDING to Specification 327,956 (Johnson), a com- 
munication from I.G. Farbenindustrie Akt.-Ges., of Frankfort- 
on-Main, Germany, dated December 14, 1928, metal carbonyls 
are obtained by causing reducible metal compounds—e.g 
sulphides, carbonates or oxides—to interact with carbon 
monoxide at high temperatures and pressures. Temperatures 
of 200-400° C. and pressures of 20-1,200 atmospheres are 
specified. The reduction may be facilitated by the presence 
of copper, lime or caustic alkalis. Decomposition of the 
carbon monoxide may be suppressed by the addition to it of 
a sulphur compound—e.g., carbon disulphide—or by mixing 
alkali or alkaline earth sulphides with the metal compound. 


Non-Porous Metal Articles 

A process for obtaining non-porous metal articles is 
described in the Specification 326,536 (Johnson), dated 
December 13, 1928, a communication from 1.G. Farbenindus- 
trie Akt.-Ges. of Frankfort-on-Main, Germany, of a Patent 
of Addition to Specification 311,141. According to the 
parent Specification porous substantially composed 
of metals, and in particular electrodes suitable for use in 
storage batteries with alkaline electrolytes, are made by sub- 
jecting a metal in a finely divided condition obtained by 
thermal decomposition of the corresponding metal carbonyl] 
to a heat treatment and/or a pressure treatment without 
melting, whereby the finely divided metal may be moulded 
into any desired shape. According to the present invention, 
non-porous articles are made similarly by the employment of 
higher temperatures or higher pressures or of more prolonged 
treatment or of repeated treatments. A decarbonizing treat- 
ment, ¢.g., with hydrogen, may be effected simultaneously with 
the heat and for pressure treatment to produce, for example, 
iron foil for magnetic purposes. 


articles 


Sintering Ores 

GratTEs for use in ore-sintering pans described and illustrated 
in Specifications 326,819 and 326,834, dated December 1a, 
1928, are so constructed that on tilting the pan for dumping, 
positive movements are imparted to the grate-bars in order 
to dislodge by a shearing action any material that may have 
become fused to the bars or lodged in the openings. According 
to Specification 326,819, by J. E. Greenawalt of New York, 
U.S.A., the grate is provided with bar-carrying frames so 
arranged that the tilting of the pan serves to rock the frames 
to move some bars in one direction and others in a different 
direction. The frames 19 are carried by pins 21 journalled 
in brackets 13 carried by beams 5, which stiffen the pan trans- 
versely. The end grate-bars 31, 33 rest in recesses in the pan 
walls, and the intervening bars 32 are each provided at one 
end with lugs 42, 48, and at the other end with a lug 42}. 
Each lug 42! and a flange 46 of the adjacent frame 19 are 
located between the lugs 42, 48 of the next bar in the line. 
The bars in the next line are oppositely arranged so that 


adjacent ends of bars are engaged by opposite flanges of a 
frame 19. Upon tilting the pan the frames are rocked by the 
engagement of an arm 26 on each frame with a slotted bar 
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28 sliding in guides 29, and as one flange 46 of each frame is 
raised and the other lowered alternate lines of bars are raised 
and lowered. According to Specification 326,834, by T. M. 
Alexovitis of Bayonne, New Jersey, and J. E. Greenawalt 
of New York, U.S.A., the arrangement is similar, but certain 
of the bars are twice as long as the others, long and short 
bars being in alternate rows. The short bars are held bv 
flanges to rock with the frames, while the long bars are each 
held between two frames so that thev receive no tilting move- 
ment, but are moved upwards. . 
Raising Fatigue Strength of Metals 

SPECIFICATION 327,660 (Mond), a communication from I.G. 
Farbenindustrie Akt.-Ges., of Frankfort-on-Main, Germany, 
dated August 15, 1929, describes a method of increasing the 
fatigue strength of a metal or alloy by subjecting it to con- 
tinuous dynamic stress which is raised as the fatigue strength 
rises, but is always kept below the actual fatigue limit. The 
invention is described with particular reference to alloys of 
magnesium and aluminium for nse in aircraft engines. 
Reducing Ores 

A prROCEsSS for reducing iron ores in an electric furnace is 
described in Specification 327,687, dated January 4, 1929, by 
J. Herrmann, of Magdeburg, and B. G. Franzen, of Berlin, 
Germany, and L. M. Hubbard and E. R. Zacharias, of New 














327,687 


York, U.S.A. The ores melted in an electrically heated 
chamber 17 pass into an annular chamber 13 where they are 
subjected to the action of hot combustion gases under pressure 
supplied from a gas producer 21. The chamber is provided 
with electrical heating devices 38 and heating flues 37. An 
electromagnet 12 draws the particles of iron or steel toward 
it for removal through a gate 45 or a passage 46. Flux or 
additional ore may be supplied from a hopper 34. The slag 
and other impurities are removed by a rake 41 through an 
opening 39. 
Refining Metals 

IN a process for refining metals 
carbon are added to the molten 
required to form carbon monoxide. The process is particularly 
applicable to iron and copper and alloys thereof. See 
Specification 327,570, dated April 5, 1929, by W. Reitmeister, 
of Havel, Germany. 


and alloys, oxides and 
bath in the proportions 
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Cadmium versus Zinc Plating as Rust Preventive 
By Dr. W. S. Patterson 


Some interesting tests on the relative values of zinc and cadmium electro deposits in resisting corrosion under varving conditions 
were described by Dr. W. S. Patterson in the course of a recent paper before the Electroplaters’ and Depositors’ Technical 


Society. 


INTRODUCING his paper, which bore the title of ‘‘ The Resis- 
tance of Electrodeposits to Corrosion, with Special Reference 
to Cadmium and Zinc,’’ Dr. Patterson said there were three 
distinct aspects of this problem. There was (1) corrosion of 
the metal constituting the coating, assuming it was a con- 
tinuous envelope sealing completely the metal it is protecting ; 
(2) corrosion where the protective coating is not a complete 
enveloping surface ; and (3) that due to inherent weakness 
to corrosion or breakdown, internal to the deposit itself, for 
example, stresses in deposits, traces of bath liquor remaining 
in the deposit, or of pickling solution in the pores of the base 
metal, etc. 

Very frequently in practice coatings fail rather because of 
the causes enumerated under headings (2) and (3) than be- 
cause of the total corrosion of an initially sound coating. In 
point of fact, Dr. Patterson said that in his experience (2) 
appears to be the greatest cause of failure, and after that (3). 
Very seldom do high-grade electrodeposited coatings, such as 
are covered by (1), break down in actual service unless the 
coating used was totally unsuited for the type of exposure to 
be employed. ; ; 

The deposits used by the author were prepared from solu- 
tions of the following compositions :— 

Cadmium Solution 
Cadmium Oxide 24 gms. 


Sodium cyanide... 66 ,, 
Water 1 litre 


Zinc Solution. 
Zinc sulphate 300 gms. 
Sodium chloride .... 15 
Boric acid 20 
Aluminium sulphate 26 
Dextrine ts is 
Water 1 litre 


The thickness of the coatings used was 0:65 mil. in the case 
of cadmium, and 0-70 mil. in the case of zinc. The base metal 
used throughout was mild steel containing 0-18 per cent. 
carbon. Before plating, the specimens were pickled in dilute 
sulphuric acid, scoured with pumice, rinsed in dilute potash, 
washed in tap water, and finally were boiled in distilled water 
and dried. They were then weighed and placed in the baths 
for the requisite time. The deposits obtained in both cases 
were clean, close grained, and showed no signs of pinholing. 

Indoor Corrosion Tests 

For indoor corrosion tests plates were mounted in a room 
away from chemical pollution, the average humidity of which 
was 55 per cent. during the period of exposure. Before being 
exposed the plates were rubbed with oo emery paper and then 
weighed. After go and 250 days’ exposure the plates were 
removed, brushed with a soft camel hair brush and re-weighed. 
The following table gives the mean results with the two sets 
of plates. 

Weight Increments, Milligrams. 
go days. 
ta 
1°8 

The corresponding graph shows that the zinc plates corroded 
in such a way that the curve is practically a straight line. 
The corrosion products are of such a character that once 
produced they do not influence the course of the subsequent 
corrosion. With cadmium, however, the curve indicates a 
gradual retardation of the attack and the underlying metal 
is protected. The corrosion products formed on cadmium 


Dr. W.H. J. Vernon presided, and an animated discussion followed the reading of the paper. 


during the indoor corrosion therefore protects the metal, and 
resulting from this, cadmium would appear to be the more 
suitable coating foy such conditions of exposure 

It is necessary, however, to remember that these coatings 
are generally used to protect iron. Clearly then, either coating 
will be quite an effective protection to the iron provided it is 
properly applied, and either is likely to be very durable so 
far as corrosion is concerned. If the claims made for cadmium 
can be justified that it can be more easily deposited and that 
the bath is more consistent in its output, it would appear that 
for the indoor type of exposure examined an appreciable 
argument could be put forward for the choice of cadmium. 


Saturated and Polluted Indoor Atmosphere 

Specimens similar to those used in the preceding experi- 
ments were exposed in the atmosphere of a large swimming 
bath. The relative humidity was high and dew point con- 
ditions were frequently established. This was particularly 
so at times during the winter period (January-March), when 
the bath was used only for part of the week and the tempera- 
ture was very considerably reduced when not in use. Further, 
the atmosphere contained traces of chlorine. This condition 
of exposure is, of course, very severe, but is no more so than 
might occur in certain types of industrial practice. The mean 
results from these plates of each type of plating are given in 
the subjoined table. 
Cadmium Plated. 
Weight increment, Mean Weight increment, Mean 

Mill. grams. grms. sq.in. Mill. grms grms. sq. in 
Or | “1 ) 


Zinc Plated. 
Days 


GD ss O°5 ? *52 ‘Q > °59 
65 J a Be 
10:0} 
Q°9O > 


9°5) 


18-8] 34°: 
18-8} 3 34 
13:5) 33 

These results were somewhat unexpected, as numerous 
statements concerning the relative merits of the two coatings 
are certainly in favour of cadmium. The atmosphere con- 
cerned is undoubtedly a highly corrosive one, but nevertheless 
the test is equally severe for both types of coating. Upon 
the completion of the tests a careful examination of the 
specimens revealed no signs of rusting. The corrosion phe- 
nomenon described is that produced on a perfectly sound 
deposit. 

Exposure of Specimens Outdoors 

Simultaneously with the foregoing experiments an examina- 
tion of the corrosion of similar plates exposed outdoors in the 
Clerkenwell area of London was investigated. Exposure of 
this type differs from the preceding types in that the specimens 
are at irregular intervals subjected to washing or erosion by 
rain. The results are given in the next Table. 

It is apparent that the destruction of the coating oc urs 
very much more rapidly in the case of cadmium than in 
the case of zinc. Once the coating is destroyed there appears 
to be appreciable evidence to show that the breakdown with 
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cadmium is very rapid, but at the time of writing this has not 
vet occurred 
Outdoor Exposure (June to March). 
Zinc Plated Cadmium Plated 


Loss in weight, Mean Loss, Loss in weight, Mean Loss, 


Days. gms mg. /sq. in gms. mg. sq. in. 
“0299 “1153, 

OB. avs "0200 > -0290 2°4 "09558 + *I11606 9°7 
"0306 | "1359 ) 
1770 5235 

185 1822 + -1783 14°38 "5288 » +5278 43°9 
1759 5308 
21905 *5303 

67 2271 > °2359 19°6 -8724 } -8733 727 
2609 “S611 5 


In view of the severity of the attack of the cadmium-plated 
specimens it was decided to expose plates of pure cadmium 
and pure zinc along with further electroplated specimens. 
These were exposed in the months of January, February and 
March for 76 days The results are given in the following 
table, and these figures confirm the previous results. 


Exposure Outdoors (January-March) 76 days 
Loss in Weight, mg. sq. in 


Pure Zinc. Pure Cadmium. Zinc Plated. 


Cadmium 

Plated. 

21-4 

It is not without significance that the zinc-plated specimens 
which had already been exposed since the previous June only 
lost 4-8 milligrams per sq. in., whilst the new plates lost 8-2 
milligrams per sq. in. in a slightly shorter period. In the 
same period the new cadmium plates lost 21-4 milligrams 
per sq. in., whilst those which had been exposed since the 
previous June lost 28-8 milligrams per sq. in. 


-< ae > 
O°5 ade S°2 


Mechanism of Atmospheric Corrosion 

In the indoor unsaturated corrosion test the coating formed 
upon zinc is discontinuous, and oxidation occurs at a uniform 
rate by diffusion of oxygen through the porous scale. In the 
case of cadmium the coating formed is protective, and is of 
such a character that it retards the attack 

With the indoor saturated and polluted atmosphere test 
the composition of the corrosion products plays an important 
part. In view of the high humidity it is likely that the action 
is essentially electro-chemical in character. The formation of 
insoluble zinc compounds and of soluble cadmium compounds 
appears to offer an adequate explanation of the greater in- 
tensity of attack on the cadmium-plated specimens. 

As regards outdoor corrosion in an urban atmosphere, in 
the winter period the rain water in London consists of a very 
dilute acid solution. The formation of basic salts tends to 
the production of a partially protective coating on the zinc, 
whilst by contrast the products formed on cadmium are 
readily removed by rain, thus leaving the metal surface 
exposed to further attack. In the summer period, when the 
rain is relatively free from acidic constituents, it is interesting 
to note that the difference in the rate of attack of the two types 
of material is relatively small, only becoming acute as the 
winter period and its accompanying atmospheric pollution 
commences 

The results from the preceding research indicate that both 
cadmium and zinc form excellent protective coatings for 
appliances which are to be used for indoor work. The choice 
between the two coatings, always provided these are initially 
sound, can be made without any serious regard for their cor- 
rosion-resisting properties. Both should be durable and 
satisfactory. For outdoor exposure or for severe indoor 
exposure in highly saturated atmospheres there appears to be 
a strong case for zinc in preference to cadmium. 

So far as the author has ascertained, cadmium is, however, 
largely used in practice for the first tvpe of work, and as 
already stated, it is in that connection quite satisfactory. 
Finally, one would suggest that more should not be read 
into the foregoing research than is intended; much damage 
has been done both to the study of corrosion phenomena and 
to the faith of practical users of metal appliances by state- 
ments correct in their context, but gross exaggerations when 
mis-stated without the context. 


The Institute of Metals 


Programme of Southampton Meeting 

AN interesting programme has been arranged for the autumn 
meeting of the Institute of Metals, to be held by invitation 
of the Mayor and Corporation at Southampton, from Septem- 
ber g-12. The proceedings will open on September 9 with 
the Ninth Autumn Lecture given by Professor D. Hanson, 
D.Sc. (Vice-President), on ‘‘ The Use of Non-Ferrous Metals 
in the Aeronautical Industry.’”’ At 9.30 a.m. on the following 
day, a civic welcome will be given to the members by the 
Mayor of Southampton (Councillor Hector Young) in the 
Chantry Hall, after which they will spend three hours dis- 
cussing metallurgical papers, several contributed by distin- 
guished metallurgists from abroad. Visits will be paid to 
Portsmouth Dockyard (by steamer), Romsey Abbey and 
Winchester (by motor coach), the Supermarine Aviation Works 
at Hythe and Woolston, and the Ordnance Survey Office. 
In the evening there will be a reception and dance in the Royal 
Pier Pavilion by invitation of the Mayor and Corporation. 

On September 11 the members will resume the discussion 
of papers at 9 a.m., the ladies meanwhile proceeding on a 
motor coach trip to Netley Abbey. At 12.30 p.m., the 
‘ business ”’ side of the Conference will be formally concluded, 
and members and their ladies will be conveyed to R.M.S. 
‘““ Mauretania,’’ where they will be entertained to luncheon 
on board by invitation of the Cunard Steamship Company. 
Later there will be a series of visits, including an inspection 
of R.M.S. ‘‘ Mauretania,’ and visits to the Floating Dock, 
International Cold Storage and Ice Co., Ltd., Harland and 
Wolff, Ltd., John I. Thornycroft and Co., Ltd., the Ordnance 
Survey Office, and Romsey Abbey and Winchester. In the 
evening a visit will be paid to the Empire Theatre. 

On the concluding day of the meeting, a choice of two all- 
day excursions is offered—a motor trip in the New Forest, 
and a motor trip round the Isle of Wight. For the con- 
venience of visitors who have the week-end free, and who 
desire to cross the Channel and return in an Atlantic liner, a 
trip to Cherbourg and back, with an extension to Dinard by 
motor coach, has been arranged. The party will leave South- 
ampton at noon for Cherbourg in the ‘‘ Mauretania,’’ spending 
the night of September 13 in Cherbourg. On September 14, 
there will be a motor coach trip to Dinard via Coutances, 
Granville, Pontorson and Dinan, the night being spent at 
Dinard. On September 15, starting from St. Malo and passing 
through Paramé, the route will be by Mont St. Michel— 
where a stop will be made for lunch and to inspect the famous 
abbey—and thence via a number of interesting towns in 
Brittany and Normandy to Cherbourg, where the night will 
be spent. On September 16, the party will return to Southamp- 
ton in the ‘‘ Aquitania.’’ The trip should be a particularly 
attractive one, as it can be made at an inclusive charge 
of £8 15s. 





Dr. D. H. Ingall’s New Appointment 

Dr. DouGLas HEBER INGALL, for the past two years head of 
the Constantine Technical College, Middlesbrough, has been 
appointed, subject to confirmation, principal of the Northern 
Polytechnic, Holloway, London. Dr. Ingall, who is 38 years 
of age, is a Doctor of Science, a Fellow of the Institute of 
Chemistry, and an Associate of the Institute of Physics. 
After acting as a metallurgist to a private company, he was 
appointed senior lecturer in metallurgy at the University of 
Birmingham, and in 1921 became the principal and the head 
of the metallurgical department of the Stattordshire County 
Technical College. 


New Metallurgical Coke Works 


An important development in the smelting of iron and steel 
is taking place at Pease and Partners, Roddymoor Colliery 
(Durham), where work has been commenced upon the 
construction of a new low ash pkant to deal with coke pro- 
duced at the colliery by-product works. The plant will include 
a conveyor, elevators, coal crusher and washing machinery. 

Experiments have been carried out over a lengthy period, 
and as a result a new process has been evolved by which coke 
can be made with a percentage of ash less than four and a half. 
The new plant will be the only one of its kind in the North of 
England. 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


Foundry Moulding Sands 

RESEARCH Report No. 74 of the British Cast Iron Research 
Association on ‘‘ The Properties of Some British Moulding 
Sands,”’ by J. G. A. Skerl, is a publication which will do much 
to help practical men. It deals with the work of the few 
earlier writers who have treated the subject scientifically, but, 
as the author remarks, the literature of British moulding 
sands extends back only some twenty years or so, which 
shows to what an extent rule-of-thumb methods previously 
governed the industry. The methods of testing are described, 
the desirable properties of an efficient moulding sand being 
given as (1) Strength ; permeability ; and (3) Refrac- 
toriness. Modes of ascertaining each of these properties are 
detailed. They involve screening, sedimentation and elu- 
triation for determining grain size and pore space, ramming, 


milling and strength tests, besides special permeability 
testing, for which the British Cast Tron Research Association 
has evolved a special apparatus. The conduct of refractory 


testing is also briefly described. The bulk of the paper is, 
however, devoted to describing the particular properties of 
various British sands, such as the Southampton sands, Erith 
sands, Pickering sands, Bromsgrove and Kingswinford sands, 
and the many other suitable deposits available to British 
foundrymen. The monograph is a valuable one on a subject 
the literature of which is all too scanty. 


Molybdenum in Cast Iron 

I. Musatti and G. Calbiani contribute to the June issue 
of La Metallurgia Italiana a research paper on special pig 
irons, devoted more particularly to molybdenum pig. Alu- 
minium, besides serving to deoxidise cast iron, is said to favour 
the formation of graphite, and the authors indicate that an 
iron-aluminium alloy forms, containing 6 per cent. of alu- 
minium. The views of Piwowarsky and Hurst on the function 
of titanium are quoted and confirmed, and the great improve- 
ment effected in the properties of cast iron by the presence 
of nickel are noted at some length. The main portion of the 
article is, however, devoted to an account of a research carried 
out at the Breda Institute, in Milan, on cast-iron containing 
molybdenum. The material used in the investigation was 
melted in a small electrical resistance furnace, and comprised 
a 4 per cent. carbon, low silicon pig iron ; some 0-5 per cent 
steel scrap containing as much as I per cent. of manganese, 
some ferro silicon ferromanganese, and lastly, additions of 
65 to 68 per cent. ferromolybdenum. The resulting casts 
had a total carbon content varying from 2-55 to 2-9 per cent 
of carbon, with silicon from 1 to 2 per cent., low sulphur and 
phosphorus, about 0-5 per cent. of manganese, and a molyb- 
denum content ranging from 0-28 to 3:19 per cent. The 
tensile strength varied from 50-5 kilogrammes per sq. mm. 
in an iron containing no molybdenum, but of otherwise 
average composition, to 59:6 kilogrammes per sq. mm. in 
the lowest molybdenum iron of the series, and fluctuated 
with little apparent relation to the molybdenum content, 
from 50:7 kilogrammes per sq. mm. to 84:5 kilogrammes per 


sq. mm. The Brinell hardness, on the other hand, rose fairly 
steadily with increasing percentages of molybdenum, from 


199 to a Maximum of 388, with the maximum molybdenum 
of the series (corresponding with 3-19 per cent. of molybdenum. 


Influence on Heat and Corrosion Resistance 

IN another set of experiments tabulated, the carbon ran 
higher (from 3 per cent. to 3:36 per cent.), and the silicon 
was, on the average, lower. Much higher tensile strengths 
weie obtained, but here again they do not appear to be 
related to the rather lower molybdenum contents, but to the 
carbon. The Brinell hardness figures rise with increasing 
molybdenum percentages, to 412. Broadly, the fractures of 
the specimens served to indicate that the presence of molyb- 
denum greatly increases the fineness of the grain, and 
similarly the broad conclusion is arrived at that the mechanical 
properties of pig iron containing on an average 1-5 per cent 
of molybdenum are greatly improved by such an addition 
The behaviour of samples of these irons after exposure to a 
temperature of 800° C. for 24 hours showed that those 


containing most molybdenum withstood the conditions best ; 
a sample containing 1-54 per cent. of molybdenum, after this 
treatment, was quite devoid of scale or other surface indi- 
cations of oxidation. On the other hand, and more especially 
the higher the percentage of silicon present, the lower was 
the corrosion resistance of the material in proportion as the 
molybdenum percentage increased. This low corrosion re- 
sistance is attributed by the authors to the finely divided 
graphite present, which increases the electrochemical activity 
of the material by forming minute electrical couples with the 
adjoining components. 


French Researches on Corrosion 

THE sub-committee of the Permanent Committee on 
Aeronautical Research of the French Air Department has 
issued the first portion of a Report on the Corrosion of Light 
and Ultra-Light Metals and Alloys, some of the findings of 
which may usefully supplement those of the very able reports 
on kindred subjects which have appeared in our own country 
under the auspices of the British Non-Ferrous Metals Corrosion 
Committee. The present investigations are by a number of 
different workers, and include a section on the investigation 
of corrosion tests generally by E. Herzog and G. Chandron ; 
two by Cournot and Molnar, on the deterioration in mechanical 
properties, as the result of corrosion, and the investigation 
of the zone of activity of galvano-couples, respectively ; a 
research by Aubert and Prot, on the electromotive forces of 
solution, and one by Quillard on the investigation of methods 
of measuring the rise in temperature of activated aluminium 
alloys. In the first part of this report rolled aluminium and 
a wide range of aluminium alloys, as well as specimens of 
mild steel and of red copper (for purposes of comparison) were 
subjected to attack by dilute acid and the alkaline solutions 
and their tensile strength, elongation, and loss in weight 
subsequently dete mined. The experiments were in the first 
place directed to verifying the fact, previously recorded, that 
while corrosive action causes a decrease in the elongation 
it does not much affect the tensile strength of metals, apart 
from that accruing from the actual loss in weight. It was 
found that such effects as actually occurred could be grouped 
into two categories: (1) where the attack is uniform and the 
effects, apart from the actual loss of weight, are not marked 
in regard to mechanical properties, and (2) where the attack 
is local, in which case the elongation is very considerably 
reduced, yet, once again, the strength of the material remains 
practically constant. The specific behaviour in each set of 
circumstances, for the specimens of metals and alloys tested 
is embodied in tables which accompany this part of the report. 
The second portion, by Cournot and Molnar, gives details 
of experiments carried out by rather different methods, yet 
confirmatory of the earlier findings. 


The Corrosion of Galvanic Couples 


In the third report, nine discs of aluminium and nine of 
duralumin had, at the centre of each, a rivet inserted, composed 
of one other metal in each case, the various metals for these 
rivets being respectively cadmium, zinc, iron, steel, aluminium, 


duralumin, brass, and red copper. They were immersed in 
artificial sea water and, generally speaking, aluminium was 
less attacked than duralumin in these circumstances, the 


former showing even corrosion in the vicinity of the couple 
Zinc and cadmium both acted as protective metals, the latter 
being more effectual in this respect than zinc Iron behaved 
very badly, particularly in contact with duralumin. In a 
further series of tests in actual sea water the discs were pro- 
vided with a central copper rivet, and six additional ones 
placed concentrically around it. Both aluminium and duralu 
min were severely corroded, the former around the rivets, and 
the latter diffusively all over. A number of other exceedingly 
interesting tests are described in this section of the report, 
while in the succeeding section the results warrant the 
clusion that very pure metals and very homogeneous alloys 


con 


(compounds or solid solutions) resist corrosion better than 
heterogeneous metals that heat-treated duralumin is more 
resistant than the merely annealed metal, and that very 
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homogeneous surface protection, devoid of porosity, is effective 
in preventing corrosion Irregularities in heat treatment 
lead to irregular electromotive forces acting to the detriment 
of the metal and favouring corrosion 


Structural Steelwork 








NOTABLE examples of the recent employment of structural 
steelwork modern buildings and bridges are contained in 
Modern Steelwork, a book published by the British Steel- 
work Association, Artillery House, Westminster, at a price of 
5s., and edited by Mr. W. R. Gilbert. It forms at the same time 


very interesting and informative summary of the latest 
and a testimony to the reliability and adapt- 
ability of modern steel. A large number of photographs show 
buildings in various stages of erection and structural points 
of interest are illustrated by diagrams. Not the least telling 
series of six taken from the same point at different dates 

December, and February, 1928, showing the 
two ends of the giant Tyne bridge approaching and meeting. 
One chapter, by Mr. Howard Robertson, deals with the 
erection of Imperial Chemical House, and there are others on 
skyscrapers, the reconstruction of bank buildings, fireproof 
flooring systems, welded steel pipelines, the modern Super- 
Cinema, steel rolling shutters, etc. 


achievements 


Isa 


between 1927, 


Research on Minor Metals 

ONE section of the report of Dr. W. Rosenhain on the work 
‘of the Department of Metallurgy and Metallurgical Chemistry 
at the National Physical Laboratory deals with research on 
the minor metals 

The attempt, he states, to produce beryllium of high purity 
by the decomposition of its iodide vapour in contact with a hot 
tungsten filament (method of van Arkel and de Boers) has 
been discontinued, at any rate for the present. The reason 
is that it has not been found possible to obtain a containinz 
which is not seriously attacked by the vapour of 
beryllium iodide. The vessels of hard glass, such as pyrex, 
etc., which had been used successfully in the production of 
other metals by this method, are attacked by the vapour of 
beryllium iodide, with the result that impurities such as 
silicon and boron are deposited upon the filaments together, 
with the beryllium metal, rendering the latter useless. 

The line of attack which has been mainly followed is that 
of sublimation im vacuo. The sublimates produced by this 
method have not hitherto shown the ductility which it is 
anticipated that beryllium of high purity will possess. Careful 
microscopic examination has now revealed the presence 
in these sublimates of an appreciable amount of intercrystal- 
line eutectic of a brittle character Small particles which 
appear to be approximately free from this constituent have, 
shown indications that the metal, when ultimately 
produced in a state of purity, will prove to be ductile. Atten- 
tion has accordingly been concentrated upon a thorough 
study of the impurities, particularly those of an intercrystal- 
line which are present in the sublimate and in 
other forms of beryllium. This study has led in the first place 
to the conclusion that the sublimate, as hitherto produced, 
has become contaminated with beryllium oxide from the 
container upon which it was condensed. The view formerly 
held, that the presence of oxide in the sublimate was due to 
volatilisation of the oxide from the beryllia pot in which 
the molten metal has been contained, has been disproved, 
since it is found that when beryllia is heated alone tn vacuo 
no appreciable loss of weight by volatilisation occurs. It 
seems probable, on the other hand, that the sublimate, when 
deposited in sufficient thickness upon the beryllia hood or 
container, comes under the action of the high-frequency 
induction field in the furnace and itself undergoes fusion, and 
then dissolves oxide from the container. 


} 
vessel 


however 


character, 


Problems of Beryllium 

THESE and other observations on the impurities present in 
beryllium indicate that the preparation of the metal in a 
sufficient state of purity to secure ductility offers a series 
of difficult problems. The solution of problems of this type, 
however, is not only of value with a view to the production 
of this particular metal in a state of high purity, but it is 
also likely to prove of importance in the metallurgy of many 
metals of a somewhat similar type 

Some further work has been done on the physical properties 


and the metallography of cadmium. This metal appears to 
change appreciably on ageing at room temperature after pre- 
vious cold working. The effect of this phenomenon on the 
general behaviour of the metal is being closely studied over a 
period of some vears. After long ageing at room temperature, 
cold-rolled cadmium shows a considerable but gradual increase 
in grain size. The results of this research are being collected 
in the form of a paper, which should indicate some of the 
factors that are important in the study of soft metals at room 
temperature. 

It has not been possible to make any progress towards the 
production of pure titanium metal, but some work has been 
done on the metallurgical uses of titanium in the form of the 
volatile tetrachloride. This compound offers the possibility 
of introducing titanium as an alloying element under circum- 
stances which may prove to be advantageous for special 
purposes, and a beginning has been made in studying the 
effects of titanium chloride on various metals. 


Aluminium at Liege Exhibition 

THE Official opening of the International Aluminium Pavilion 
took place recently at the Liége Exhibition, and its inaugura- 
tion is proving to be a popular and highly successful enterprise. 
The Bureau International de l’Aluminium, who are responsible 
for the arrangement and organisation of the pavilion, are 
receiving the co-operation of the prominent aluminium pro- 
ducers of Great Britain and the Continent and each country 
is well represented at the various stands. 

The pavilion itself is constructed on the most modern lines, 
being both bold and simple in form. The centre of the ground 
floor has been devoted to a cinema where films illustrating the 
production and working of aluminium and its alloys are shown 
continuously. Around the hall are situated a number of stands 
exhibiting the more massive applications of the light metal 
industry. There is a demonstration of the various stages in 
the forging of a duralumin propeller from the billet to the 
finished article. Another stand exhibits a motor car chassis 
fitted with all-aluminium bodywork, and yet another an 
aluminium alloy lorry. 


Applications for Various Industries 

Own the second floor, the stands have been grouped under 
various industries ; chemical, electrical, wireless, mechanical, 
automobile and textile industries each exhibit a representative 
selection of aluminium articles. A very fine collection of 
bright and matt, coloured, satin finished and embossed 
aluminium foil for decoration or packing purposes is shown ; 
whilst household applications are represented by aluminium 
washing machines, refrigerators, kitchen utensils, etc. 

The exterior of the building is picked out in polished or 
fluted aluminium strip, the windows are of duralumin, and the 
roof is composed of aluminium sheet. The aim of the organ- 
isers was, however, to construct not so much a house of 
aluminium, but to show in a few well-chosen examples, the 
ways in which the metal might normally be considered to be 
of use. Thus, the pleasing aspects of aluminium furniture, 
in the form of tables, chairs, desks and library, may be studied 
at leisure in the information bureau. 

On the roof of the pavilion there stands an all-metal aero- 
plane of duralumin, and to complete the scheme of organisa- 
tion, the basement reveals a room where welding and 
machinery is demonstrated to those interested. 


Iron and Steel Statistics 

THERE is little satisfaction to be gained from the latest 
issue of the Statistical Bulletin of the National Federation of 
Iron and Steel Manufacturers, which shows that during June 
the number of blast furnaces in operation in the United 
Kingdom declined by 8 during the month to 133, and the 
number of furnaces blowing was lower than at any time since 
the end of 1928. Production of pig iron amounted to 563,200 
tons compared with 614,500 tons in May and 657,800 tons in 
June last year ; production in June last year, however, was 
still on a rising curve, whereas production this year has con- 
sistently declined. Steel production in June amounted to 
600,100 tons compared with 691,900 tons in May and 830,900 
tons in June last year. The total exports of iron and steel 
in the first half of 1930 amounted to 1,797,500 tons compared 
with 2,240,800 tons in 1929 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


HE experience of the past month in the iron and steel trade, 
ind the prospects for the weeks ahead, are alike discouraging. 
Chere has been no relief to the dull depression which has 
prevailed during recent months, and which becomes more 
serious as time goes on. The markets are lifeless and almost 
without hope. One feels that everything practical, inside the 
indusiry, has been tried that might restore some measure of 
prosperity, and that there is nothing left but to continue the 
struggle as gamely as possible until something—one does not 
know what—arrives to turn the scale. A short time ago there 
was a lively expectation that after all safeguarding would soon 
be applied to the steel trade. No doubt the bankers’ mani- 
festo was largely the cause of this ; and its immediate effects 
were seen most clearly in the industrial section of the stock 
exchanges. There is now such an overwhelming weight of 
support for the abandonment of the policy of free imports that 
it is difficult to understand why no official move is made 
But changes of this kind are very slow in coming, even when 
their need is recognised ; and it is to be feared that conditions 
will become considerably worse than they are now before the 
Government can be induced to do what ought to be done. 
The refusal to publish the report of the inquiry into the condi- 
tion of the iron and steel trade is no doubt due to the fact that 
the report would definitely advocate some form of protection, 
and it requires a great deal of courage—more than has yet 
appeared—to make such a drastic reversal of policy. Perhaps 
something may happen when the unemployment figures are 
well over the 2,000,000 mark, as they are soon likely to be. 


Continental Underquoting 

Added force will be given to the demand for safeguarding 
by the recent news from the Continent. The International 
Steel Cartel has at last broken down, as far as the fixing of 
selling prices of finished steel is concerned. The depression 
in the steel industry in Germany and Belgium has been too 
severe a test for the strength of the organisation, which has 
proved unable to endure in face of the deliberate under- 
quoting which has been resorted to, particularly by Belgium. 
How often has such an experience been repeated! Associa- 
tions or agreements which are formed merely for controlling 
selling prices carry on very well during periods of good or fair 
trade, but they almost invariably fail under the strain of 
prolonged bad trade. To make them effective through good 
and bad times the control must be more thorough and wider 
in its scope than the mere fixing of prices. It is too early yet 
to gauge the full effect of this turn of events abroad, but one 
thing is certain: until a fresh agreement is reached there will 
be an outbreak of cut-throat competition for the English 
market so long as that market remains unprotected. Already 
small steel bars are being offered from the Continent at prices 
below those of the billets from which they have to be rolled ! 
Naturally such a position cannot be maintained indefinitely. 
Either billets will fall in proportion, or the price of bars will be 
advanced, and just now these bars are being offered at prices 
ranging from £5 Ios. to £5 15s. per ton, delivered into the 
Birmingham district, that is at least £2 per ton below the 
home prices. There is a similar margin between the prices of 
other finished products, and if this wide divergence persists 
for any length of time it will be a severe temptation to some 
of the consumers in this country who have hitherto refrained 
from using Continental steel. How can such an abnormal 
condition be met except by some form of protection ? 

From still another quarter pressure is likely to be brought 
to bear on the Government. The recent publication of the 
comparative wages costs in the steel industry in Great Britain, 
Germany, France and Belgium has shown how unfairly handi- 
capped the British steel makers are, when in competition 
with the Continental works. Unless some means of meeting 
this situation is forthcoming there must of necessity be a 
reduction in the standard of living of the men employed in 
our steel works either through a fall in their nominal wages or 
a reduction in the real wages owing to short working. The 
men’s leaders will resolutely Oppose any official reduction in 
wages, and they have therefore no alternative but to give 
vigorous support to the only other method of overcoming this 
menace from abroad. 


Rationalisation in Scotland 

The latest addition to the rationalisation schemes amongst 
the steel works is that reported from Scotland, the taking over 
of James Dunlop and Company by Colville’s. Dunlops have 
a well established reputation as plate makers, and their plate 
mills are to be closed down and the trade transferred to 
Colville’s, who will thus secure a much larger output for their 
own mills. It will not be surprising if this process is extended 
in Scotland until eventually there is only one steel producing 
group im that country. By eliminating surplus plant and the 
concentration of production in the modern mills the steel trade 
there will be in a much stronger position. We have had 
plenty of the rationalisation amalgamations of which the 
constituent firms have been too weak to stand alone and in 
which the members are mainly occupied in holding each other 
up. Their last state may prove to be worse than the first 


No Reserve of Orders 

Just now the holiday season is in full swing, and will con- 
tinue through the month of August. Steel makers are not 
worrying about the holiday stoppages, extended as they are 
likely to be. These intervals will be welcomed as an oppor- 
tunity of building up something of an order book. Orders 
are coming in so slowly that there is no certainty of continuous 
operation ; indeed most of the mills are working only part of 
the week without any reserves of orders to carry forward 
Delivery of any kind of finished steel, plates, sections or bars 
can be obtained immediately the order is placed. Dorman, 
Long and Co. have closed their Port Clarence steel works 
because of the depression in trade and will not re-start them 
until there is a decided improvement. This means unemploy- 
ment for about 2,000 men For a similar reason one of the 
Guest Keen plants in South Wales is being shut down The 
Ebbw Vale steel works are doing practically nothing In 
Lincolnshire also the blast furnace plant of the North Lincoln- 
shire Iron Co. has been closed down. On the North East 
Coast furnaces have been blown out owing to the lack of 
orders. And so the tale goes on. It is a most dispiriting 
situation, with no improvement in view What the autumn 
will bring it is not wise to prophesy, but there is no ground for 
optimism. An indication of the state of trade was given by 
the recent Birmingham quarterly meeting, which was one of 
the smallest on record, and the amount of business done was 
equally small. 


Pig Iron Prices 

During the past month pig iron prices have changed con- 
siderably. The West Coast hematite makers last week 
reduced their prices for special irons 2s. per ton in the hope of 
encouraging buyers to come into the market. There has been 
a gradual curtailment of output owing to the falling off in 
demand, and still the shortage of orders left an excess of 
production. Whether this latest fall in price will have any 
good result is doubtful as buyers seem to maintain their wait- 
and-see attitude. The Cleveland pig iron makers are finding 
it extremely difficult to maintain either their prices or their 
outputs. In the Midlands the Central Pig Iron Producers’ 
Association, which includes all the makers, made a reduction 
of 2s. 6d. per ton in all classes of iron about a fortnight ago. 
Buyers, however, were looking for a concession of about 5s., 
and they are still not offering much business rhe prices of 
finished steel controlled by the Associations remain un- 
changed, and will remain so at least until October, as there is 
no joint meeting to be held before then. In the outside 
materials, such as boiler plates and small bars, competition 
continues to be very severe. The small bar rollers particu- 
larly are likely to suffer still further from the Continental 
competition. Unfortunately, the motor trade is passing 
through an extremely dull period, more so than usual at this 
time of the year, and this too is adversely affecting the trade 
of the bar mills. 

The production figures of the month of June show a further 
decline, which is not altogether due to the Whitsuntide 
holidays, and there was a reduction of eight in the number 
of blast furnaces working, 
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Some Inventions ‘of the Month 


By Oar Patents Correspondent 
Patents of metallurgical interest will be found in 
yature published weekly in THE CHEMICAL AGE. 


Abstracts of other 
uy Patent Lite 

Alloys 

TIN-LEAD alloy plating which may be easily soldered is 
obtained by electrolysis of a bath containing the tin and lead 
salts of benzene-1: 3-disulphonic acid. A tin-lead anode 
is used, and by adding cadmium salts to the bath a deposit of 
particularly low melting-point may be obtained. A bath is 
specified containing per litre of water 100 grams each of the 
tin and lead salts of benzene-1 : 3-disulphonic acid, 20 grams 
of cadmium perchlorate, 50 grams of benzene-1 : 4-disulphonic 
acid, 5 grams of gelatine, and 5 grams of phenol. See Speci- 
fication 320,346, dated February 16, 1929, by M. Schlotter, of 
Berlin 

A NON-CORRODIBLE alloy described in Specification 329,361, 
dated January 16, by W. Haddan, of London, and 
J. Winfield, of Leicester, contains copper and aluminium and 
of manganese, together with nickel or iron 
or both. Permissible proportions are per cent. of 
copper, 75-10 per cent. of aluminium, 1 per cent. of nickel and 
up to 2-75 per cent. of iron. Upto per cent. of tin, lead, or 
similar metal may be added in some cases 
Alloy Steels 


TITANIUM 


1920, 


0°25-0°4 per cent 
55°5-9G0 


steels containing not more than about 1 per cent 
1 o-8 per cent. of titanium, the ratio of carbon to 
titanium not exceeding about 5: 4, are described in Specitica- 
tion 329,705, dated February 25, 1929, by W. and H. Mathesius 
of Charlottenburg, Berlin. The proportions of carbon, silicon, 
and titanium must be such that the carbon is substantially 
wholly combined with the titanium in the form of carbides 
in solid solu Manganese or chromium may be present 
to the exten about 0-5 per cent. each, and small amounts 
zirconium, tungsten, molybdenum, vanadium, or 
uranium may be added. The may be made by the 
method of Specification 221,529, or by adding carbon-free 
ferro-titanium to molten iron containing about o-! per cent. 
idised with carbon-free silicides or to carbon- 

free molte iron with containing 


of carbon an 


ot boron, 


steels 


oi Carbon 


deoxidised silicides some 


carbon 


Cadmium Plating 

\ DRY preparation for use in compounding an acid cadmium 
plating bath mixture of an acid sulphate, a 
cadmium compound capable of reacting therewith in aqueous 
solution produce cadmium sulphate, ammonium sulphate, 
and a brightening agent. Cadmium oxide, hydroxide, 
bonate u +, or chloride may be 
shellac, isinglass, and agar-agar are specified as 
brig] See Specification 328,574, dated January 


Humphries, of Indianapolis, Indiana, 


comprises a 


Car- 


used. Glue, gulac, 


2Q, IQ2Q9 
US.A 
Copper and Zinc 
Ix a process for treating lyes containing copper and zin 
by leaching chloridised roasted pyrites, the 
y reduced to cuprous chloride by treatment 
with addition of chlorides if necessary, 
containing a suitable concentration of acid, 
immes of hydrochloric acid per litre, is obtained 
lhe reduction is then completed by: means of finely divided 
copper and silver present may also be precipitated by 
addition of excess of copper. The solution and the precipitate 
after the treatment with copper may be treated with iron to 
convert the cuprous chloride into metallic copper 
Specification 329,225, dated July 13, 1920, by N. E. Lenander 
and I. Rven, of Lokken Verk, Norway. 


lves obtained 


copper Ss 


with sulphurous acid, 
until a solution 
5-10 


Gold 
 ~ee 


Separating Iron from Cobalt, etc. 

SOLUTIONS containing cobalt and rich in iron, and in some 
cases containing also zinc and copper, are obtained by lixivia- 
ting chlorinated roasted pyrites, and are then treated for 
separating the iron. Scrap iron is first added to precipitate 
copper, and sodium sulphate may be removed by cooling to 
10° ¢ \n alkali metal chlorate, preferably sodium chlorate, 
in amount equal to about 4 part by weight of the iron present, 
is then added, the temperature being kept at about 60°C. In 
about an hour the iron is oxidised, and is then precipitated 
by lime. Sulphur present is also precipitated, partly as basic 
iron sulphate and partly as gypsum. Cobalt, zinc, and other 


valuable constituents are recovered from the filtrate. See 


Specification 329,543 (Potts), dated June 18, 1929, a com- 
munication from Orkla  Grube.-Aktiebolag, Trondhjem, 
Norway. 
Platinum 

MetTALs of the platinum group are recovered from ores, 
concentrates, etc., containing chromite by oxidizing the 
material to form chromates and ferric oxide and smelting the 
product either (1) by a lead blast furnace method or (2) with 
matte-forming materials as described in Specification 316,063 
See THE CHEMICAL AGE, Vol. XXI, p. 23 ‘Metallurgical 
Section|). If method (1) is adopted, the material may be 
roasted in a reverberatory furnace with lead oxide, preferably 
with addition of lime, the roasted product being then briquetted 
or sintered with silica and smelted in a blast furnace to obtain 
lead containing the platinum group metals and an iron-lime 
silicate containing the chromic oxide. If method (2) is 
adopted, the material may be roasted with alkalies, the sodium 
and calcium chromates being then leached out of the roasted 
material, and the residue being smelted with silica and matte- 
forming materials to collect the platinum group metals in a 
matte. See Specification 328,564, dated January 28, 1929, 
by A. R. Powell, of Amersham, Bucks, E. C. Deering, of New 
Barnet, Herts, and Johnson, Matthey and Co., Ltd., of London. 
Zinc 

A process for agglomerating zinc ores prior to smelting is 
described in Specification 328,162, bearing the International 
Convention date June 7, 1929, by Soc. Anon la Nouvelle 
Montagne, of Engis, Belgium. A powdered mixture of raw 
blende and pre-roasted blende is sprayed with water or with 
a solution of zinc sulphate or dilute sulphuric acid to form 
granules which harden owing to the formation of zinc oxy- 
sulphate therein. The preferred method is to expose the 
mixture On a moving surface in a succession of superposed 
layers each of which is sprayed separately before receiving 
the next layer. The granules may be dried in admixture with 
some of the powdered material. 





Commercial Intelligence 


The following are taken from printed reports, but we 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registe ved 
within 21 davs atter its creation, otherwise it shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debt 
due from the Company in respect of all Mortgages or Charges. The 
f wing Mortgages and Charges have been so registered. In each 

total debt, as specified im the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.] 

ALUMINIUM CORPORATION, LTD., London, S.W. 
Registered May 28, £250,000 first debenture stock and premium 
‘(seciired by trust deed dated May 16th, 1939), 
present issue £200,000; charged on properties at Dolgarrog, 
etc., also general charge. *{1,123,465. December 2, 

SKELLINGTONS, LTD., Sheffield, 
facturers.—Registered July 12, first debenture to 
Branch Nominees, Ltd., 15, Bishopsgate, E.C. ; general 
charge: also reg. July 12, series of £5,000 debentures present 
issue /I,: seneral charge April I1, 1930. 

WHITWORTH AND JONES, LTD., Coventry, manufac- 
turers of alloys M., 12/7 Registered June 24, mortgage 
to National Provincial Bank, Ltd., securing all moneys due or 
to become due to the Bank; charged on properties in St. 
Marv’s Road, Leamington, etc. *Nil. December 30, 1920. 


cannot be 


of 5 per cent 


1929. 
iron and steel manu- 


#41T2,000 


- > * 
500 ; $10,000 


30.) 


Satisfactions 

BEARDMORE (WILLIAM) AND CO., LTD., London, 
S.W., steel manufacturers—Satisfactions registered July 14, 
£1,000,000, registered August 30 and September 26, 1904, 
and August 6, 1927 £26,532 16s. 6d. part of amount regis- 
tered August 9, 1915 ; £720,000 registered December I, 1921, 
not ex.), registered July 11, 1924, March 26, 1925, 
and September 24, 1928; £250,000 registered November 26, 
1924, £50,000 (not ex.) and £50,000 (not ex.) registeerd 
September 2, 1925, and £600,000 (further security) registered 
September 24, 1928 


4#600,000 
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International Trade in Manganese Ore 
Increased Production and Its Effects 


Some interesting features of the international trade in 
following article by Daniel P. Lloyd, of the 


manganese ore 
Minerals Division of the U 


considered in the 
din a vecent issue 


during the first quarter of 1930 are 
S. Department of Commerce, publishe 


of *‘ Commerce Reports.” 


SEVERAL factors make international trade in manganese 
ore of particular significance. From g2 to 95 per cent. of the 
total consumption of manganese is utilised in the production 
of steel, yet not one of the more important steel-producing 
countries of the world produced more than a small part of its 
total requirement of manganese. Although manganese is 
known to occur in practically all parts of the world, the 
principal producing countries for many years have been 
Russia, India and Brazil, with the Gold Coast of South Africa 
added since the war. Of these countries only Russia produces 
steel to any extent, and its production of manganese is far in 
excess of its requirements in the steel industry. Thus, inter- 
national shipments of manganese ore in the past have been 
largely from these four producing countries to the United 
States, Germany, France, Great Britain and Belgium- 
Luxemburg. 
Effect of Larger Stocks 

During the first quarter of the present year shipments of 
ores were unusually large, in fulfilment no doubt of earlier 
orders, while the manganese market has been in a decidedly 
depressed condition. Without exception the principal con- 
suming countries imported more ore than in the corresponding 
period last vear, and much more than their average normal 
requirements. As far as determinable, however, a large part 
of this import has gone to replenish stocks rather than into 
actual consumption, so that it would seem that receipts 
have been above actual consumptive requirements. The 
Manganese market undoubtedly for some time will feel 
the effect of this increase in stocks as well as the decrease in 
steel production throughout the world, and little evidence is 
now available to indicate any rapid change in the market 
situation. 

Large imports of manganese into France have formed a 
feature of the international trade for several years, and the 
first quarter of the present year was no exception. As the 
French steel output is relatively small, and its production of 
ferromanganese by no means commensurate with such large 
imports, there is considerable interest as to the use made of 
so much ore. Details of the actual consumption of manganese 
per ton of steel made in France are not available, but the ratio 
between the manganese content of net imports of manganese 
ore and ferromanganese to steel produced is considerably 
higher than in other countries. In 1929, for instance, net 
imports were equivalent to 85-3 lb. of metallic manganese 
per ton of steel produced. 

The following table shows imports into the principal con- 
suming countries during the first quarter of 1930, with com- 
parative statistics for the corresponding quarter of 1929 : 

of— 
1930 
Metric 
tons. 


First 
1929 
Metric 
tons. 
France 155,228 207,372 
U -d State 104,001 169,480 
Germany 58,203 96,768 
Great Britain 53,345 89,021 
Belgium-Luxemburg (first two months only) = 41,273 44,275 


quarter 


Imported into 


A Moroccan Development 
Another important factor in the French position, and one 
which may have a pronounced effect upon the future world 
manganese market, is the present development of exploita- 


tion of manganese deposits in Morocco. The ore is reported 
to average about 45 per cent. manganese, with pockets of 
bioxide of manganese. A railroad is under construction which 
will connect the Bou-Arfa mines with the port of Nemours, 
through Oudja. Completion is expected during 1931, when 
exports are to begin from stocks already mined. 


Russian Production 
Russia apparently has succeeded in capturing the greater 
part of the United States market for manganese ore. Imports 
from that source increased more than 60,000 tons over receipts 
of the 1929 quarter, and accounted for 54 per cent. of the 
total. India is the only country to show any marked decrease 
in shipments. Not only are Indian producers finding it difficult 
to compete with the Russian and Gold Coast manganese in 
the United States market, but agreements made between Indian 
mine owners and British producers of ferromanganese are 
tending to make India a closed market. That is perhaps the 
principal reason why exports from India to the United King- 
dom almost doubled in 1929. Another interesting observation 
is the sharp increase in imports from the Gold Coast. It is 
reported from Accra that, given good market conditions, 
shipments from this source in 1930 may be expected to exceed 
those of 1929, when shipments reached the record total of 

408,224 tons of high-grade concentrate 
Germany’s imports increased considerably during the 
quarter, receipts being approximately 65 per cent. above those 
for the corresponding quarter last year. Russia and British 
India furnished approximately two-thirds of the shipments. 
It is probable that those credited to Australia are largely 

reshipments from Java or British India 


Present Position of the Market 

From the standpoint of the producer there is little encourage- 
ment in the present position of the world manganese market. 
Steel production is down; consumers seem to have covered 
their requirements for the time being, and stocks are mounting 
in the principal consuming countries of the world. Competition 
between producers has forced prices down to the lowest 
post-war level, and few orders are being placed at any price. 

Among the factors which have led to this situation none 
has been discussed so frequently as the influence of Russian 
production and Soviet policy. According to official Union 
of Socialistic Soviet Republics statistics, exports from Russia 
during the fiscal year ended September 30, 1929, were 900,000 
tons, compared with 499,000 tons in the preceding year, and 
every effort is being made to increase exports similarly this 
year. The natural effect upon a market of such a large increase 
in supplies is obvious, but the result has been doubly depressing 
owing to the determination of the Soviet to control the world 
market by effecting sales at any price. The result has been 
disastrous to many of the producing mines in other countries, 
some of which have been forced to close down, while others 
are able to survive only by practising the greatest economies. 
In India the situation is being met by the introduction of more 
modern machinery in order to increase the efficiency of the 
mines. The Government is co-operating by spending large 
sums of money to develop the port of Vizagapatam, approxi- 
mately midway between Madras and Calcutta, which will 
reduce the rail haul for an important group of mines. The 
improvements being made in the Gold Coast have already 
been mentioned. 
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No account of the industry would be complete without 
reference to the intensive development taking place in the 
Posmasburg area of South Africa it is claimed, are very 
rich and extensive deposits of mi The chief obstacle 
to their exploitation has been of railway com- 
munication with the coast 1929 the Government 
undertook the extension of the railway to these fields and it is 
expected that this line will be completed in June of this year. 


where, 
anganese 
the absence 
During 


which controls the mines, has been busy 
deposits and erecting plant equipment. 
natives are employed in construction and mining, and th: 
daily production of high-grade ore is said to approach on 
thousand tons. 

With the entrance of manganese ore from this and other new 
sources into the world market, it is not anticipated that steel 
producers will have any difficulty in obtaining their require- 
ments of manganese for some time 


in opening up the 
At present over I,00 


to come 





Nickel Plating for Mass Production 


- N. R. Laban 





In the meantime the Manganese Corporation (1929), Ltd., 
le; } l platers wh quire io 
Tech 1S by Mr. N 'R. Laban. 
W ? [ if } j } r] {332 platii g l 
p (a teposits aS CoM 
Mr. LABAN, in the course of his 1 rks, said he intended to 
describe the methods which hly satisfactory in 












prod ction over per ot st vears for the deposition 
of nickel rhe methods are ticularly suitable when the 
nickel is used as a basis for ‘The following rough 
classification is adopt urrent densitv—up to 
25 amp. ft.-; medium density—25 to 50 amp. ft.* 
“high current de nsity—al 50 amp. ft.*. Current densities 
between 60 and I00 amp. ft.* are quite a practical proposition 














for the majority of the components used in motor and cycle 
work. The advantages in the use of high current density are 
not confined to out} ut, it the deposits obtained possess 
excellent mechanical dmirably suited to engineer- 
ing purposes. Any is capable of giving good 
results at, say, 30 amf{ * can be made to operate at high 
C.D. with slight modit ns 

The substitution vtic cleaning for hand-scouring 


the full advantages of medium 


processes 1S necessa®r\ 

















or high C.D. deposition can be appreciated, and, except in 
special cases, it should be unnecessary to employ labour in 
scouring ‘he first operation is the well-known alkaline clean- 
ing, in which the work is made cathode on a 5 or 6 volt supply. 
Depending on the type of polishing medium employed, and 
on the length of time the work is allowed to stand after 
polishing, cleaning is effective in from 5 to 30 minutes. In 
cases where the cleaning is slow, arrangements may with 


advantage be made to reverse the px 
process. It will also be dvantageous to agitate the 
cleaners and swills by means of compressed air, as this pre- 
vents accumulation of scum surface. 
Anodic Acid Cleaner 

The electrolyte consists of sulphuric acid cont 
about 3 0oz./gallon of potassium lichromate The lead lining 
of the vats is made cathode on a 6 volt supply, or, if preferred, 
lead sheets may be athodes insulated from the vat 
lining. The cleaner has proved very satisfactory for the great 
majority of steel components, and complete guarantee 
against stripping of the nickel deposit during chromium plating. 
It can be shown by simple tests that the nickel-steel junction 
is stronger than mild steel. 

The placing of the work on the anode bar completes the 


arity during the cleaning 


tound « 
on the 


strong 


taining 


used as 


is a 


circuit, and for a few seconds a heavy current passes (up to 
100 amp. ft.*), rapidly falling as the steel becomes passive 
until, after about 30 seconds, a steady current of about 20 


amp. /ft.2 passes. The oxygen evolved from the work per- 


forms the triple Peron of oxidising the grease to non-greasy 
organic matter, rendering the steel passive and exerting a 
scouring action. After half to one minute in the cleaner, the 


articles are removed and transferred to the swills. 
Few Cases of Stripping 
The steel surface is found to have a dull satiny surface, the 
brilliant polish being completely destroyed. A perfe ct “ key ”’ 
is provided for the deposit and the fine etch obtained does not 
interfere with the final nickel mopping. The acid is main- 
tained between 50° and 55° Bé. More or less than this is 
liable to produce severe etching, which is apparent in the 
finished work. As an illustration of the effectiveness of this 
cleaner, the percentage of work stripping during chromium 
plating averages 0-5 per cent., the output being 12,000 com- 





a A h eo o ae 7 nee peters @ > . sfBae « > | f, > : ~# 
work at high current density was recen vead before the Ele: : 
The difnculties involved in deposition at high current denstt 
ut, in My. Laban’s view, the advantage obtained is not merel) 
pared with nickel plating at low current density 


ponents per week. If cases of stripping do occur, they ar 

mainly due to double deposits. In production, an anodi 

cleaner of about 100 gallon capacity will handle the sam 

quantity of work as may be expected from three scourers 

and has the advantage that unskilled labour may be employed 
Importance of Swills 

The importance of swills after acid cleaning needs ni 
emphasis. On the efficiency of the swilling and draining 
operations depends to a great extent the variations in P 
value of the plating solutions. Two separate swills, one after 
the other, have been found to answer fairly well, both being 
supplied with compressed air for agitation and with a good 
supply of running water. All articles which are likely t 
retain quantities of acid must be turned over and drained after 
each swill. The passivity of the steel persists for five minutes 
and there is no harm in allowing the articles to drain 
or to stand in the second swill water for a minute before trans- 
ferring to the plating vat. The first swill may be expected t 
contain up to Io per cent. of acid during normal working, tl 
swill, therefore, functions as an ordinary swill after 
10 per cent. acid dip. 

Plating vats are of the usual lead-lined wood type, but at 
all costs the use of an inner wood lining is to be avoided, 
the high temperatures necessary extract sufficient organi 
matter even from well seasoned wood to limit seriously the 
current density that can be employed. Vigorous agitation is 
essential unless a moving cathode is employed, and it is im- 
portant that the air stream should envelope all the components. 
Continuous filtration is also an essential. For a 400 gallon 
vat, if the anodes are bagged, one filter should be sufficient. 
If the anodes are not bagged, two filters are inadequate. 

To exceed 70 amp./ft.2 with success, some form of moving 
cathode is essential. If the work moves through the solution 
at a speed not less than 12 feet per minute current densities 
of 100 amp. /ft.? are possible on many components. In this 
the agitation need not be so violent ; it is, in fact, sur- 
prising how little agitation is required, and it is sufficient it 
each article passes over the air stream at intervals during its 
travel. 


Or more 


second *. 
Pe 


as 


case 


Voltage ? 

The voltages required for nickelling with the solution given 
later and 11 inches electrode distance, are as follows: 
Low current density—up to 3 volts; medium, up to 3 to 5 
volts; high, up to 5 to 10 volts. The best arrangement is 
for each vat to be operated by a separate 10 volt motor- 
generator, and it must be borne in mind that for a 400 gallon 
vat with double cathode bar working at 7o to 80 amp. /ft.* 
on average sized components a current capacity of 1,00 
amperes is not excessive. 


The standard single salt solution, containing not more than 
23 lb./gallon of single nickel salts, and 3 0z./gallon boric acid 
is used. For the conducting sait, either nickel or sodium 
chloride is satisfactory. Actually, high current density work 
is quite practicable with a NiSO, content of 1-8 lb./g. and 
medium current density work with as low as 1/5 lb./g., but 
these figures are too close to the limit for production. In 
practice the solution should be made up to 2°5 lb./g. as soon 
as the concentration reaches 1-8 lb./g. The density is between 
and 17° Bé. 
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There is much discussion as to the extent of technical control 
necessary to maintain the Pp value between safe limits. It 
can be safely said that acidity variations which are produced 
in the nickel vat itself are comparatively slight, even when 
working at a current density of 80 amp. /ft.?, and that most of 
the trouble in this direction comes from outside. The efficiency 
of the single salt-boric acid solution is very nearly I00 per 
cent., and little variation in Py is to be expected. Between 
5°0 and 6-0 is the useful range from the point of view of the 
practical plater, although quite sound deposits can be obtained 
between Ph 4:0 and 6:5. The adjustments of acidity are, of 
course, made with nickel carbonate. 

The solution temperatures required are as follows :—Low 
current density, 25 to 35° C.; medium, 35 to 50° C.; high, 
about 50° C. The best results when working at a C.D. above 
70 amp. ft.* are obtained at 60° C., and the highest possible 
C.D. combined with a high temperature gives the most 
satisfactory deposits. 

Loss in Throwing Power 

One of the greatest difficulties of high C.D. deposition is the 
loss in throwing power. This may be so serious as altogether 
to preclude the use of a C.D. above 40 amp. ‘ft.* on certain 
components. To secure an adequate deposit on recessed 
portions of the article, it may be necessary to give a far longer 
time in the vat than is required to deposit o-oo1 in. The more 
prominent surfaces therefore receive a great excess of nickel. 
If this is continued on production day in and day out, the 
wastage of nickel becomes serious, and it would be far better 
to reduce the C.D. This matter must be left to the discretion 


¢ 


of the plater, since obviously the practice should be, not to 


place at a given C.D. for a given time, but to make certain tha¢ 
recessed portions receive a satisfactory deposit. If this can 
be done by depositing at 100 amp. /ft.? for 10 minutes, there 
are no objections to so doing. 

To plate a cycle handlebar at a C.D. of 80 amp. /ft.2 requires 
55 amperes. Similarly, an average radiator shell would require 
320 amperes. It is obvious that simple methods of wiring are 
quite unsuitable, and substantial jigs or hooks made from solid 
brass or copper are necessary. Furthermore, it is essential to 
secure firm contacts as a break in the current of a fraction of 
a second is sufficient to produce a double deposit and con- 
sequent stripping during chromium plating. 

Fairly heavy articles of not too large a surface area may be 
suspended on hooks, their weight preventing broken contacts. 
On the other hand, if the article has a big surface, the current 
passing may ke sufficient to heat up the point contacts under 
the solution and result in double deposits. It is useless to 
place light articles on hooks or suspenders ; they should be 
wired, on frames, so that the whole frame can be carried 
through the various swills and cleaners. Great care must be 
taken not to wire up too tightly otherwise a bare patch will be 
found under the wire. : 

In general, as much consideration must be given to the 
preparation of a load of work to be plated with nicke! at high 
C.D. as would be taken with chromium plating, the special 
points to be watched being :—Screening, contacts, 
adequate thickness of wire, or rods, efficient agitation. The 
use of jigs of heavy wire or strip involves losses of nickel due 
to deposition on the jigs. There is need of a lacquer or enamel 
which will withstand repeated immersions in hot alkali and 
strong sulphuric acid. 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


The Projected Copper Refinery 

ALTHOUGH the reports which, during the last few weeks, have 
been current respecting the project for putting down a large 
copper refinery in this country, to refine Northern Rhodesian 
copper, conflict somewhat as to details, there is little doubt 
that such a project, backed by important Northern Rhodesian 
interests, is under serious consideration. It will probably be 
built on the Mersey, and a site near Widnes is said to have 
been selected for the new works. At the same time a good many 
misconceptions prevail as to what precisely is under contem- 
plation. To begin with, the project does not involve, as some of 
the papers have erroneously reported, any scheme for smelting 
copper ores; the freight charges would preclude anything 
of the sort being profitably undertaken. The works will refine 
copper, smelted at Rhodesian works. The chief interests 
behind the project are those of the Bwana M’Kubwa Copper 
Mining Company, whose chairman, Sir Edmund Davis, 
referred to it at the annual meeting held about a fortnight ago. 
Even at present prices, copper mining can be undertaken 
more profitably in Northern Rhodesia than at many copper 
mines in North America, and smelting operations conducted 
more profitably, seeing that labour, although not plentiful, 
is still cheap. As is well known, the mineral resources 
(copper, zinc, vanadium, and even tin) are enormous, although 
so far as tin is concerned the Nigerian resources are far more 
extensive. 


An Example from Belgium 

DEVELOPMENTS in Northern Rhodesia have proceeded, 
however, at a far slower rate than in the adjoining Belgian 
Congo territories. The project of building a refinery in 
England to deal with Rhodesian copper resembles one to 
which effect was long ago given by the Union Miniére du 
Haut Katanga, which has a very large works at Hoboken, near 
Antwerp, where copper from their great works at Panda and 
Lubumbashi are refined, and high-grade electrolytic copper 
(99°5 per cent. Cu) is produced, as well as “ best selected ” 
running to 99:8 per cent. of copper. For the production 
of electrolytic copper alone the plant comprises 832 electro- 
lysing vats, each housing 30 copper anodes, and the copper 
output capacity of the works is 80,000 tons per annum. At 
Oolen, also belonging to the Union, but administered, like 


Hoboken, by its subsidiary, the Société Générale Métallurgique 
de Hoboken, tin from Kikole and Kayumbo ores is smelted, 
although the most important, and probably the most profitable, 
of the Hoboken activities is the extraction of radium from the 
pitch-blended ores of Chinkolubwe, Katanga, of which during 
1929 the production attained to 60 grammes. Finally, the 
Oolen works are by far the largest producers of cobalt in the 
world, the 1929 output having been equivalent to 708 tons 
of that metal, either as metal or as cobaltous salts, whereas 
Canada produced no more than 300 tons. 

While it is too much to expect that the British copper 
refinery projected for Lancashire should emulate all the 
activities of the Belgian enterprise, which possesses unique 
resources, Bwana M’ Kubwa, Broken Hill, and other Rhodesian 
interests ought to be able between them to establish, in the 
home country, a works that could produce profitably much 
of the copper, zinc, vanadium and other products in respect 
of which we are far too dependent upon other nations at 
present. If in Belgium and in Germany, where works carry- 
ing out similar operations have proved so successful, the metal- 
lurgy of essential base metals can be profitably conducted and 
employ thousands of workpeople, similar works in England, 
drawing on the vast Empire resources at our disposal, should 
at least serve in some measure to help to decrease our growing 
unemployment, unless, as may unhappily result, our labour 
costs still continue to prove a hopeless handicap. 


Accelerated Fatigue Tests 

Ix these days the ascertainment of the endurance limit 
under fatigue stresses of metals used in engineering construc- 
tion is of extreme importance from two severely practical and 
industrial points of view, apart from all the more purely 
scientific and academic considerations of how and why metals 
fail. Absolute results can, in all probability, be established 
only by long-time tests ; accelerated tests are always open to 
criticism, unless in actual practice acceleration factors operate 
during the actual life of a part. On the other hand, except 
perhaps in the case of accelerated corrosion tests where the 
results of chemical action may mask ambiguously what really 
does happen, accelerated tests do often give very valuable 
comparative results in the case of the mechanical behaviour 
of metals, or at least of some metals, under stress. In regard 
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to short-time fatigue tests, the difficulty, as H. F. Moore, 
of the Illinois Engineering Experiment Station—who has 
done such brilliant work on fatigue of metals—points out 1n 
Bulletin 205 recently issued (University of Illinois, price 20 
cents), is that for the most part they seem to de slip, 
rather than the starting of a fatigue crack, and there is at 
present no clear relation known between the beginning of 
slip, with consequent mechanical hysteresis, and the start of 
a fatigue crack. Moreover, ferrous and non-ferrous metals 
appear to behave differently in respect ol the sequence ot 
these events 


The Ikeda Short-Time Test 

THIs, notwithstanding the measurement of 
electrical resistance under repeated stress, might be expected 
to throw light on what really happens, as the opening up of a 
fatigue crack might be assumed to affect the resistance of 
a piece of metal fully as much as would the phenomenon of 
slip without fracture. A method based on these considerations 
has been devised by S. Ikeda as a short-time test for endurance 
limit, and is described in the Bulletin under discussion, The 
disposition of the apparatus and the mode of applying the 
test is fully described. From its application to ferrous 
metals as diverse in composition as ‘‘ Armco”’ iron, and tool 
steel, and to brass, monel metal and 99-98 copper, the following 
conclusions were drawn :—(1) the test gave results fairly 
close to those given by the ordinary long-time fatigue test 
(on the whole, the Ikeda test gave results, for endurance 
limit, slightly lower than those obtained by long-time tests, 
and are hence on the “ side) ; (2) it established that the 
total change in the electrical resistance of a metal subjected 
to repeated stress depends on change in temperature and change 
due to structural rearrangements within the metal, and 
(3) for ferrous metals the temperature effect appears to be the 
dominant one. The test appears an easy and inexpensive 
one to apply and one, moreover, which affords useful indica- 
tions which can be obtained in quite a short time 
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The Grusonwerk, 1855-1930 

“Krupp Grusonwerk—two words—but in those two 
words how much is there revealed of Germany’s industrial 
history and present day achievement !’’ So runs the opening 
sentence of the imposing brochure, which has been produced 
by Fried. Krupp Grusonwerk A.G. Magdeburg, Germany, to 
celebrate the 75th anniversary of the Grusonwerk. The 
evolution of the great German iron and steel industry in the 
middle of the last century and the tenacity of purpose which 
was the predominating feature in the characters of the men 
who controlled it forms a chapter without parallel in industry. 
How Gruson came to invent chilled iron armour is one of those 
questions which will probably never be decided, but the 
success of this material produced an amazing development in 
his new works built at Magdeburg-Buckau in 1869-71, and 
his methods were always to build and produce 
possible- i 


‘as big as 
as fast as possible.”’ For a long time Krupp and 
Gruson produced side by side with a singular absence of 
friction, Krupp working on crucible steel and Gruson on cast 
iron, each developing his own material to an unsurpassed 
degree. Gradually, however, they entered each other’s 
fields, their interests clashed in earnest, and fusion took place 
In I8GQ2 

Afterwards the production of war material was more and 
more transferred to Essen, the Magdeburg establishment 
seeking its further development in the field of more normal 
industrial activities. During the world war, the production 
of war material again occupied the Grusonwerk, but on the 
cessation of hostilities it was completely dropped. Since then, 
production may be said to have been built up on two main 
pillars. One—the knowledge and experience in the manu- 
facture of chilled iron inherited from Hermann Gruson; the 
other—the manufacture of high grade cast steel and special 
manganese steel, activities springing from that fructification 
effected by the union with Krupps. 

A secondary story which runs through the sections treating 
of the specialities of Krupp Grusonwerk is the way the heavy 
German industries have faced and mastered the difficulties 
of post-war years. In the German potash industry, for 
example, as in many others, the war resulted in the relatively 
small number of works remaining having to increase their 


production vastly and, consequently, to improve or extend 
their mechanical equipment. Grusonwerk — energetically 
tackled the fresh problems and succeeded in evolving on a 
large scale crushing, screening and transporting machinery, 
which at the same time marked a definite advance over older 


plant 


Adhesion of Protective Coatings 

Ix the adherence of a protective coating to the metal it is 
intended to protect, the nature of the basis metal, and in 
particular of the surface of that metal, plays, as all electro- 
platers are aware, an exceedingly important, if sometimes 
somewhat obscure, part. Its function, naturally, inflvences 
the adhesion of coatings of all kinds: painted or sprayed ; 
Parkerised ; sherardised; coslettising; calorised, or any of the 
hundred and one methods currently practised. In homogeneous 
metals, such as rolled strip and others in which the nature 
of the surface does not differ essentially from the rest of the 
material, the problem is simplified, which is one of the reasons 
why ‘‘ Armco”’ iron, for example, is such an admirable base for 
enamelling. In cast metals more difficulty occurs, as they 
usually possess a well-defined ‘‘skin.’’ This is particularly 
the case in regard to cast iron, and a very interesting study 
of the blistering phenomena in the enamelling of cast iron is 
ascribed to this cause in one of the latest Research Papers 
issued by the Bureau of Standards of the United States 
Department of Commerce (No. 179). 


Blistering of Enamel on Cast Iron 

THE research, which was undertaken in response to a request 
by the American Ceramic Society, was conducted by A. L 
Krynitsky and W. N. Harrison, and attributes the blistering 
that occurs in the enamelling of cast iron to the action of the 
‘ microchill ’’ which grey iron acquires in freezing and cooling 
During the enamelling process the combined carbon of this 
skin tends to break down to a nascent and readily oxidisable 
form of carbon, which evolves CO and CO,, both of which 
gases were found in the resulting blisters. This suggested 
that the removal of the outer skin might provide a remedy, 
and by removing the surface layer by sand blasting, or 
‘burning out,’’ a practical means ot avoiding blistering of 
sound castings was attained. The Report says that there are 
probably two kinds of non-blistering iron, one in which little 
combined carbon is present at the surface, and another in 
which it is stabilised. During the early stages of enamelling 
both blistering and non-blistering irons evolve gas, owing 
to the quick oxidation of submicroscopic graphite, which 
escapes before the enamel has fused to a retentive condition 
Addition of graphitising agents such as silicon may be bene- 
ficial, but it is harder to prevent the formation of the micro- 
chill than of the ordinary, or macrochill ; hence removal of 
the surface is the best method of securing a sound enamelled 
surface 


Swiss Aluminium Industry 

FRESH Capital for extensions and loan repayment is being 
sought by the Swiss Aluminium Industrial Co., Ltd., of 
Neuhausen, founded in 1880, for the purpose of utilising 
industrially electro-chemistry and metallurgy, with special 
reference to the production of aluminium and its alloys. 

In 1928 some 18,000 tons of raw aluminium were manu- 
factured, of which about 15,000 tons were exported in the 
raw state to foreign countries. In the same year Switzerland 
imported approximately 25,000 tons of copper and zinc. 
Thus Switzerland appears to import foreign raw materials 
for working up into finished products, while she exports five- 
sixths of the raw materials she herself produces. 

Although Switzerland imports so much foreign raw material 
and uses in her own factories so little of her own home- 
produced raw material, the 3,000 tons of aluminium she does 
use is a great advance on former years, such as 1918, in which 
year she only used 5 per cent. of the total production for 
working up into finished aluminium goods. The value of the 
exported half-finished aluminium goods from Switzerland in 
1929 accounted for 45 per cent. of the total export value, 
while as to quantity the aluminium goods made up 25 per 
cent. of the 1929 exports. New aluminium alloys which have 
been recently produced make it probable that Switzerland 
will be able to develop her activities in this line in the future. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


THE iron and steel trade continues to mark time through this 
dull It was not to be expected that the month ot 
August would show any improvement ; indeed, it would do 
well to keep up even to the low standard of the previous 
months, as the influence of the holidays, in addition to the 
terrific heat of the last week of the month, will have had a 
material effect on the amount of business done and on the 
production of steel] in the works. The depression in the industry 
is as acute as ever, and there are as yet no definite signs of 
revival. The course of events during the past few weeks has 
been very discouraging. Holiday stoppages have been pro- 
longed, blast furnaces and steel furnaces have been laid off, 
and production has steadily declined. The markets still lack 
confidence, buyers being in no hurry to make forward con- 
tracts, and the amount of current business which they can 
place is relatively small. The only consolation one can find is 
that we are about at the end of what is always the slackest 
period of the year, and it is, therefore, not unreasonable to 
hope for some improvement, however slight, in the coming 
month. Yhere are no solid grounds for expecting any big 
change, but during the last few days there does appear to be 
a little more cheerful tone, and even that may be sufficient to 
start business moving more briskly. Most of the trade reports 
indicate the probability of an improvenient as soon as the 
holidays are out of the way. 


season. 


Need for Forward Buying 

Buyers have held off the market for so long, encouraged 
as they have been by the low prices to wait for still further 
reductions, that they will soon be compelled to consider the 
renewal of contracts. The policy of buying in the open market 
has been pursued because of the low level of prices, and can 
be continued only so long as the depression lasts. The first 
sign of a trade revival will bring out the usual forward buying ; 
and the liveliness of the past week may be the prelude to this 
movement. Whether it will result in any quick or extensive 
increase in working specifications is not so certain. Yet that is 
what is so urgently needed. Order books have been reduced 
to a state which gives no certainty of future operation, even 
for a week ahead, and the production programme in many of 
the mills has had to be reduced below the economic level of 
working. It is somewhat depressing to see the way in which 
the works scramble to secure any order which comes on the 
market. Delivery is promised not in weeks or even days, but 
in so many hours after the order is placed. In those sections 
of the market where prices are free, buyers are offered the 
double attraction of low quotations and immediate delivery ; 
and some of the quotations reported are ridiculously low. 
Ividently some of the works consider it preferable to face a 
fairly heavy losing margin in the price than to reduce production 
still further. Truly, the steel makers are at present between the 
devil and the deep sea. 


Hopes of Trade Revival 


It is too early vet to gauge the real value of the activity 


which has been shown on the stock exchanges during the 
closing days of the month, although the position may be 
clearer by the time this article is in print. !t may be due 


merely to professional buying to cover bear sales, or the excep- 
tionally low level to which even the soundest industrial shares 
had fallen may have attracted buyers who wished to get in 
at the bottom ; or the meaning of the movement may be that 
in the exchanges there kind of foreknowledge of a 
general revival in trade. At any rate, this little flutter has had a 
brightening effect, and encourages the hope that we may be 
out of the present depression sooner than was thought possible 
a month or Political rumours have been floating 
about, and if anything comes of the suggestion that has been 
put forward of a 10 per cent. revenue tariff on all imports 
other than raw materials, things will certainly get a move on. 
Such a proposal does not by any means go far enough to meet 
the special condition of the iron and steel industry, for which a 
protective tariff that will put it on a fighting level with foreign 
competitors is absolutely necessary, but it would be a move 


is some 


two ago. 


along right lines and would open the way for a policy which 
would give the industries of this country their rightful 
chance of preserving their own home trade, which in turn 
would enable them to secure a fair share of the world’s export 
trade. Slowly but surely pressure from both inside and outside 
seems to be forcing the present Government to take action in 
the direction of the abandonment of our free imports policy. 


The Individualist Policy 

Meanwhile the cry still goes up for an extension of the 
process of rationahsation, although the general belief in that 
as a panacea does not seem to be quite so strong. There is an 
important body of opinion amongst industrial leaders who 
favour the continuance of the individualist policy. The manner 
in which rationalisation has been carried out in this country 
makes one inclined to agree with them. There is still 
scope here for the individual works where quality and service 
count for more than quantity and output, and given protection 
from unfair foreign dumping, such works will be able to hold 
their own with any of the combines that have recent!y been 
formed, and will play their full part in restoring the industry 
to something like its former healthy condition. 

Quotations for semi-finished steel and for finished steel pro- 
ducts from abroad are extremely low, although they are not 
attracting very much new business, simply because buyers on 
this side have not the business to place. Nevertheless, there is 
a steady inflow of steel which the British works would be 
very glad to have the opportunity of supplying. This applies 
particularly to the special freecutting steel bars coming from 
Germany and Czechoslovakia, which is being sold at prices 
which the English makers cannot meet, and which is spoiling 
what was previously a reasonably remunerative product for 
our steel makers who produce this class of steel. 


basi¢ 
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Pig Iron Prices 

There have been further interesting movements in pig iron 
prices during the month. The reduction of 2s. 6d. per ton 
which was made in July by the blast-furnace owners in the 
Midlands was followed by another simliar reduction early in 
August. This enabled the Midland makers again to encroach 
on the local trade of the Cleveland district, and, therefore, 
the Cleveland makers were forced to make a drastic cut of 
4S. per ton in all their prices about the middle of the month. 
Although the effect of this reduction has not yet made itself 
fully known, it will probably check the outside competition. 
It should also stimulate buying as it is hardly likely that 
prices will go any lower. The hematite market has taken on 
a firm tone, as the reductions in output make it possible for 
makers to resist any further demand for lower prices. 

The steel makers have had no cause for cheerfulness in their 
experience of the finished steel markets recently. The scarcity 
of orders has been a serious problem, and it will be interesting 
to see how far this is revealed in the production figures when 
officially published. een competition continues in small 
bars and boiler plates as well as in soft billets, but there has 
been so little business about that price cutting has not been 
of much avail. One satisfactory feature of the trade is the 
growing demand for steel arches and props for the collieries 
In many districts these are altogether superseding the wooden 
supports, and there is quite good business to be done in them. 
At present the re-rollers supply a large proportion of the 
demand, but some of the steel works, also, are finding it a very 
useful line of business, and the direct supply from the works 
will probably increase 

There is no change in the official prices for steel plates and 
sections. If there should be any noticeable improvement in 
trade between now and the next meeting of the joint asso- 
ciations in October there may be then no alteration, although 
if the present depression continues a reduction is very 
probable. 

The number of blast furnaces at work at the end of July 
showed a decrease of 28 since the beginning of the month 
The output of pig iron fell to 486,100 tons, compared with 
563,200 in June. The output of steel was 621,400 tons, com- 
pared with 600,100 tons in June. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 

ouy Patent Literature published weekly in THE CHEMICAL AGE. 
Alloys 

ACID-RESISTING iron alloys 
331,414, dated August 2, ) by K. M. Tigerschidld, of 
Fagersta, Sweden, contain 15-30 per cent. of nickel, up to 
3 per cent. of chromium, 0-05-1°5 per cent. of carbon, 2°5-10 per 
cent. of silicon, and 0-2-25 per cent. of copper; the silicon 
may be wholly or partly replaced by molybdenum, and the 
nickel by cobalt. When molybdenum is present the content 
of molybdenum —silicon is preferably in excess of Io per cent. 
Vanadium, titanium, tungsten, or manganese may be present 
in smal] amount 

ALLOYS, specially suitable for making sparking plug elec- 
trodes, comprise nickel, manganese, either chromium or silicon, 
and an ingredient which reduces the sparking voltage, such as an 
alkali or alkaline earth metal. The amount of chromium 
or silicon is preferably not above 1o per cent. Alloys are speci- 
fied containing 88-94 per cent. of nickel, 1-5-2 per cent. of 
manganese, 4-10 per cent. of chromium, and 0-4-0-6 per cent. 
of barium. See Specification 330,401, bearing the Internationa! 
Convention date, April 1, 1929, by A. C. Spark Plug Co., 
of Flint, Michigan, U.S.A. 


described in Specification 


1929 


Copper 

A process for melting and refining copper in a reverberatory 
furnace is described in Specification 331,353 (Jensen), a com- 
munication from American Metal Co., Ltd., of New York, 
U.S.A., dated June 7, 1929. Ingots of the metal, preheated to a 
temperature somewhat below the melting point, are plunged 
separately into a bath of metalinthe melting furnace. They are 


331,353 


fed by a ram 20 down an inclined flue 24 into the deeper 
end of the bath on the melting hearth 23. To enable the hot 
gases to have free access around the ingots, the latter move on 
tracks 29 raised above the floor of the flue. The superheated 
metal is discharged through a taphole 34 at the shallow end 
of the bath into a tiltable refining chamber 16 in which it'is 
covered by a layer 36 of deoxidising slag and a layer 37 of 
carbon. The slag is maintained in an active state either 
chemically by the carbon layer, or electrolytically 

A pROcEsS of hardening copper articles described in Speci- 
fication 330,408, dated June 17, 1929, by N. O. Hedman, 
N. R. Naslund, and J. D. Larson, of Alvsbyn, Sweden, com- 
prises heating to approximately 600° C. followed by cooling 
in a bath consisting of a mixture of concentrated sulphuric 
acid, concentrated nitric acid, and 5-10 grammes per litre of 
potash. The sulphuric and nitric acids are preferably in the 
proportions of about 14 to 1 by volume. 


Extraction of Metals 

THE extraction of metals from their compounds is effected 
by causing hydrogen, or a mixture of steam and hydrogen, or 
steam and hydrogen in succession, to bubble through a molten 
and freely mobile bath consisting of or containing the com- 
pounds, according to Specification 329,159, dated February 26, 
1929, by E. A. Ashcroft, of Ashburton, Devon, and F. E. 
Elmore, of Boxmoor, Herts. The reduction is specified of (1) 
lead chloride melted over molten lead at 800-850° C., (2) 
stannous chloride over molten tin at 600° C., (3) cuprous 
chloride at 500° C., and (4) iron chloride at a temperature 
between those required for tin and lead. The process is also 
applicable for obtaining silver, gold, platinum, cadmium, 
nickel and other metals, the temperature in each case being as 
nearly as possible the volatilisation temperature of the melt. 
Metals which are non-molten at the temperature of the molten 
compound are thus obtained in granular form. Reference has 


39 


been directed by the Comptroller to Specifications 7,353 
and 193,475. 

THE extraction of nickel, iron, copper, and other metals 
from sulphide ores containing nickel is effected by heating 
the crushed ore at about 700-1000° C. with excess of air to 
burn off the unwanted proportion of sulphur and to convert 
the iron into oxide or sulphate. An easily decomposable, 
chloride, e.g., sodium or magnesium chloride, is then added 
and the roasting is continued at a temperature not above 
650° C. to ensure a complete formation of the chlorides of 
nickel, copper, silver, and palladium. These chlorides may 
then be removed by raising the temperature to volatilise them, 
whereupon they are condensed in water. The remaining 
charge is then reduced and the iron is separated magnetically, 
the residue being treated for the recovery of gold and platinum 
Copper and nickel may be deposited from the chloride solution 
by electrolysis at current densities of 1-5-5 and 15-20 amperes 
per square foot respectively, the silver and palladium being 
deposited as a mud at the bottom ofthe cell. Alternatively, the 
chloride solution may be evaporated, the residue heated to 
form the metal oxides, and the latter immersed in dilute acid 
to convert the copper oxide into a salt and precipitate the 
nickel oxide. In some cases separation of the nickel and 
copper chlorides by volatilisation is not possible, and it is 
necessary to cool the chlorinated ore and leach it with water 
or weak solutions of chlorine or chlorides. The solution may 
then be treated with an alkali carbonate to precipitate basic 
nickel carbonate, and thereafter with a basic hydroxide to 
precipitate copper hydroxide. See Specification 328,696, 
dated February 8, 1920, by F. L. Duffield, of London. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

‘NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

ALUMINIUM CORPORATION, LTD., London, S.W.— 
Registered July 19, £150,000 debentures and premium of 
25 per cent.; general charge. *£1,123,465. December 2, 
1929. 

ANGLO-SCOTTISH TIN CORPORATION, LTD., London, 
E.C. Registered July 10, £2,213 and £2,213 debentures, to 
Tanganyika Goldfields, Ltd., and Kagera (Uganda) Tinfields, 
Ltd., both 79, Mark Lane, E.C.; general charges (except the 
Koto Bahru property, F.M.S.).. *———. April I1, 1930. 

BALDWINS, LTD., London, E.C., steel manufacturers. 
Registered August 18, to charges additionally securing 
£1,000,000 Ist debenture stock and {1,206,850 A debenture 
stock ; charged on certain shares. *£3,793,969. April 18, 
1930 

SIPUT TIN CO., LTD., London, E.C. Registered July 22, 
£40,000 debenture, to Guthrie and Co., Ltd., 5, Whittington 
Avenue, E.C., and Singapore ; charged on lands, mining leases 
and rights, particularly Perak mining leases Nos. 1,049, 1,050 
and 1,051 with land adjoining together with dredge plant, etc., 
also general charge. *Nil. October 9, 1929. 

WIDNES FOUNDRY (1925), LTD. Registered June ro, 
mortgage and charge, to Bank ; charged on land and foundry, 
shop and cottage property at Widnes, etc., also general charge. 
*{60,000. January 14, 1929. 

Satisfactions 

BWANA M’KUBWA COPPER MINING CO., LTD., 
London, E.C. Satisfaction registered August 2, £950, part of 
amount registered April 13, 1928. 

INTERNATIONAL ALUMINIUM CO., LTD., 
S.W. Satisfaction registered July 18, £5,600, 
July 26, 1927. 

ROGERSON (JOHN) AND CO., LTD., Wolsingham, steel 
manufacturers, etc. Satisfaction registered August 7, £20,000, 
outstanding July 1, 1908. 


London, 
registered 
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High Frequency Steel Furnaces 
By D. F. Campbell 


A very informative paper on the wide field of utility for the high frequency steel furnace was vead by Mr. D. F. Campbell, 
on September 16, at the autumn meeting of the Tron and Steel Institute in Czechoslovakia. 
Below we reproduce some extracts from Mr. Campbell's paper. 


THE melting of steel in an ironless induction furnace has been 
generally recognised as an efficient and economical method of 
making tool steel under conditions similar to those of the cruci- 
ble process, but there is no justification for supposing that the 
induction furnace is limited to the simple metallurgical 
operation of melting small quantities of high-class raw materials 
to produce tool steel. 

A survey of the present status of the ironless induction 
furnace will show that its field of utility is much wider than is 
generally supposed. As is usually the case with new 
developments, it is supplementing certain processes, replacing 
various types of furnace in part, and though its limitations of 
size will prevent its application to certain operations requiring 
large ingots or castings, the rapidity of operation will have an 
important bearing on steelworks practice outside the melting 
shop. 

Ironless induction furnaces of the Ajax-Northrup type, 
having an hourly output of 20 to 25 cwt., have been operated 
since July 1929, and smaller units of 5 cwt. capacity have been 
producing steel regularly since October 1927, when the first 
tool steel from the ironless induction furnace was produced on 
a commercial scale in a Sheffield steelworks. 

At present the largest units are furnaces of 20 to 25 cwt. 
capacity per heat, giving an output of 20 tons per day, but 
the design of furnaces of 3 to 5 tons presents no technical 
difficulties, as many details of construction are easier in 
furnaces of large dimensions, while large motor-generator sets 
can be built to operate at lower speeds, and their design is well 
within established practice. There appears to be no technical 
reason to prevent the construction of units of any size that 
is commercially practicable, though economic considerations 
indicate the probability that units of less than 15 to 25 tons 
will be adopted, as in the case of steel-making by the Bessemer 
or Thomas processes. 

Applications 

At present, the steel-making operations to which these fur- 
naces have been applied are as follows :—(a) The melting of 
high-class tool steels in acid-lined furnaces to replace the 
crucible process. (b) The melting of low-carbon steel and 
alloys. (c) The melting in an acid lining of rolling-mill scrap 
produced from steel made in basic-lined arc-furnaces. (d) The 
melting of heat-resisting steel and refractory chromium 
alloys. (e) The melting of nickel-chromium alloys. (f) The 
re-melting of manganese scrap. (g) The melting of hard 
materials such as tungsten carbide. 

For making tool steel, 5 cwt. furnaces, melting one charge 
per hour, are commonly used. These are considerably cheaper 
to operate than gas or coal-fired crucible furnaces, and the 
labour is less costly and less difficult to obtain. In addition, 
certain qualities of steel containing complex mixtures of 
alloys can be made of a homogeneity unobtainable with the 
ordinary crucible furnace. 

The most convenient time for making a heat of high-class 
steel is 1 hr. for 5-cwt. furnaces, and about 1} to 1} hr. in the 
case of 20 to 25-cwt. units. It does not seem to be advisable 
to work more quickly than this, owing to the time required to 
prepare moulds and cast ingots carefully. Faster melting is 
possible, but it is essential to allow a certain margin of time 
in high-class steel-making operations—a condition which does 
not apply so strictly in the case of mild steel for castings. 


The electric furnace is used for melting steel and allosy 
requiring lower percentages of carbon than those obtainable 
by the crucible or arc-furnace processes—for example, magnetic 
alloys and extra-low carbon stainless iron. In the manu- 
facture of magnetic alloys, a carbon content of less than 
0-04 per cent. is necessary, and this composition is readily 
obtained by melting the highest grade of Swedish wrought 
iron with the necessary nickel and other alloys in high-frequency 
furnaces. The re-melting of low-carbon stainless alloys of the 
chromium and chromium-nickel series without any pick-up 
of carbon is a valuable use of the high-frequency furnace. 

Other Metallurgical Developments 

In addition to the above established industrial uses, rapid 
progress is being made in determining the commercial value of 
the following metallurgical operations. 

(1) The refining of steel is performed in basic-lined furnaces 
by slag reactions similar to those used in arc-furnaces. The 
refining operation is extremely rapid, owing to the circulation 
of the metal due to electrical forces. Furthermore, this move- 
ment constantly brings hot metal in contact with the under- 
side of the slag layer, thus keeping it hot and maintaining 
ideal refining conditions at the slag-metal contact surface 

(2) Duplex processes—either with the open-hearth or with 
electric arc-furnaces in countries where the latter is the 


cheaper melting unit, where steel must be finished in an acid 


lining, and only basic steel is available—show considerable 
promise. For example, in certain Swedish works the following 
problem presents itself: It is proposed that a 1-ton high- 
frequency furnace should be installed. This furnace would 
be capable of making ingots large enough for 90 per cent. 
of the requirements of the shop. Occasionally, however, 
ingots up to to tons in weight would be wanted, and these 
would be of a specification requiring acid steel. It is accord- 
ingly suggested that a 1,000 kw. high-frequency equipment 
should be installed which would supply alternatively a 1I-ton 
or a 10-ton furnace. The 1-ton furnace would be used for 
melting, and the ro-ton furnace for finishing steel previously 
melted in a basic open-hearth or basic electric arc-furnace. 

(3) The conversion of molten pig iron into steel with the 
elimination of carbon, silicon, manganese, phosphorus, and 
sulphur, is carried out in basic-lined furnaces. The possi- 
bilities of converting liquid pig iron into steel are extremely 
interesting on account of the great rapidity with which the 
reactions occur owing to the intense circulation. The excessive 
over-oxidation of the basic Bessemer (Thomas) process is 
avoided, and by control of the circulation the conditions may 
be varied from those of a violently oxidising furnace to the 
comparative tranquility of an open-hearth or crucible furnace, 
which is desirable for finishing processes. 

Comparison with Open Hearth Furnaces 

If a comparison be made between a steelworks equipped 
with six 75-ton open-hearth furnaces producing 6,000 tons a 
week, and ten 6-ton high-frequency units giving the same 
output and casting direct into ingot moulds, it will be found 
that the capital cost of the latter equipment will be con- 
siderably less,Jand the operating advantages would be numerous. 
Instead of 100-ton cranes and buildings of corresponding 
strength, the maximum lift in the melting shop would be 
limited to 10 tons, while a regular supply of ingots would be 
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available at regular intervals, which would avoid the necessity 


of large and expensive soaking pits and ladles. The fact that 
steel may be charged within a few minutes of starting work on 
Monday morning, and the possibility of completely shutting 
down furnaces during week-ends, are important features 
which are also attractive in the case of the Bessemer process. 
The space occupied by six 75-ton open-hearth furnaces, and 
ten 6-ton high-frequency furnaces, with two metal mixers 
in each would be about 70,000 and 32,000 sq. ft. 
respectively 


Case, 


Recent Improvements 

The present state of development justifies the statement 
that such refining furnaces can now be made. Details of 
metallurgical practice doubtless require further experience, 
and the difficulty of sample-passing requires consideration, 
but the accuracy of heat control in electric furnaces and the 
absence of combustion gases should give such uniformity of 
product as to reduce the necessity for sample-passing 

The possibility of such a steel-making plant producing a 
large output without the excessive capital expenditure which 
has characterised recent works, is certainly worth profound 
consideration 

Important improvements in equipment and process work 
have been accomplished in the last two years. The improve- 
ment in the efficiency of motor generator sets is remarkable 
For 150 kw. generator sets efficiencies of 73 to 75 per cent. 
were acceptable two years ago, but now 83 to 55 per cent 
is obtainable for this machine. This improvement 


size of 


represents about 70 kw. hr. in normal practice, or about £200 
per annum when using electricity at o6d. per kw. hr. and 
melting 100 tons per month. 

The method of operating these furnaces is extremely 
simple; the method of charging involves the minimum of 
labour, and repairs to refractories are a small item owing to 
the small quantity used. The charging door consists of a hole 
in the working platform, and a 1-ton furnace can be charged 
in 1 to 2 min., if a reasonable quality of scrap is available. 
There are no electrodes, a constant cause of expense and worry 
for the furnace man, and the repairs to refractories between 
heats are almost negligible. It is customary to break off any 
accretions in the slag line, and sand the bottom if there is any 
excessive wear. Induction furnaces do not wear excessively 
at the slag line or bottom, but fairly evenly. 

The following figures indicate the relative weights of the 
refractories in furnaces of the same daily output :— 

20 tons per day. 
4 cwt. of refractory 


260 


Output : 

(1) High-frequency, 20 cwt 
2) Arc-furnace, 4 ton: 
Open-hearth, 8 ton: 


2000 


The above figures indicate the great advantage of high- 
frequency furnaces for intermittent work, as the heating of 
refractories is a uséless and expensive operation. The small 
weight of brickwork to be heated as compared with other 
furnaces results in low power consumption for intermittent 
work, and the possibility of pouring a heat of steel within 
8o min. of starting with a cold furnace. 





Some Alloys Containing Silicon 


Extending Field of Application 


Silicon in an oxidised state is one 


taken in recent years in 





AULOVS WHICH 


THE most common and widely used alloy containing silicon is 

st iron, which practically always contains some and often 
as much as 3 per cent Another class of 
material closely related to cast iron, the high silicon iron of 
the Tantiron type, usually contains about 12 to 15 per cent 
silicon, and is used chiefly for chemical plant because of its 


, and even 4 per cent 


resistance to corrosion by certain acids 

Silicon and iron form a series of alloys known commercially 
as ferro-silicons. These have a wide range of composition 
and contain from 20 to 90 per cent. silicon. These alloys are 
not often used as such in finished parts but are valuable as a 
means of adding silicon to other alloys, and particularly in 
steel making for deoxidation and manufacture of silicon steels 
Ferro-silicon is sometimes used as a means of adding silicon 
to cast iron to produce high silicon iron castings. Large 
quantities of ferro-silicon are used annually in the steelworks of 
this country 
outstanding importance was the dis- 
covery about 1g00 by Sir RK. Hadield of the remarkable 
magnetic properties of silicon steels. The steel with about 
per cent. silicon and the smallest possible amount of carbon 
and known under the trade name of Stalloy is extensively used 
for transformer sheets and telephone diaphragms. Its low 
hysteresis loss makes this material exceedingly valuable for 
electrical machinery. Mild steel with up to -5 per cent. silicon 
is now often used for castings and forgings. A silicon steel 
with 1-5 to 2 per cent. of silicon, together with a similar amount 
of manganese, is frequently used for springs under the name 


\ development of 


he 


silico-manganese spring steel 
Alloys with Aluminium 
The allovs of aluminium and silicon have of recent years 
come very much into prominence with the introduction of the 
13 per cent. silicon alloy, and also the discovery of the process 
of modification of these alloys. They are fairly strong, having 


a Maximum stress figure of about 13 tons per square inch when 
modified, but they are also light and can be made into die 
castings which have a relatively high strength to weight ratio. 
These modified aluminium-silicon alloys are now widely used 
for a variety of purposes, such as rail and road coach building, 


of the most abundant elements, 

he utilisation of silicon in various branches of metallurgy, 

been found to be commercially useful is perhaps not out of place. 
2 } / i 


of the considerable interest which has been 
the following brief review of some 


and in view 


frames of various kinds and general engineering parts. The 
alloy generally used in their manufacture is one containing 
about 40 to 50 per cent. silicon 

Small amounts of silicon are also found in other light alloys 
such as duralumin and Y-alloy, and some metallurgists believe 
that the silicon plays a part in the age-hardening of these 
allovs 

Alloys with Copper 

Several useful alloys of copper which contain silicon as one 
of the alloying elements are now in use. The alloy generally 
used for making silicon additions is silicon copper, which has 
about 15 per cent. silicon. Copper alloys containing up to 
about 5 per cent. silicon are useful for corrosion resistance in 
certain media and are sometimes classified as silicon bronzes 
Copper which has been deoxidised with small amounts of silicon 
is widely used for making electric wire. Only a very small 
amount of silicon is finally found in the wire, but its strength 
and electrical conductivity are suffic iently improved to warrant 
its use 

Another alloy which has been developed recently and is 
known as P.M.G. metal is a complex copper alloy containing 
some silicon and also other elements. It is a splendid alloy, 
and it is claimed that in several of its physical and chemical 
properties it is superior to Admiralty gun metal. Details of 
a new Japanese alloy termed Silzin Bronze recently published 
show that a copper alloy containing 10 to 15 per cent. zinc 
and 5 per cent. silicon is superior to gun metal for marine 
purposes 

Alloys with Manganese 

The alloys of silicon and manganese most widely used are 
those employed in steel manufacture, namely, silico-manganese 
and silico-spiegel. The former contains about 65 per cent. 
manganese, and 25 per cent. silicon, the remainder being mostly 
iron. 

The above does not claim to be a complete outline of all the 
classes of alloys containing silicon, but it serves as an illustra- 
tion of the useful properties obtained by the judicious use of 
this element. Its field of application as an alloying element is 
very wide, and further development in the near future is to be 
expected. 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


Two Important Events 

THE past month has been a busy one for those who take their 
membership of the two leading metallurgical institutions 
seriously. There was just time for the more zealous to attend 
the business sessions of the Institute of Metals at Southampton 
on Wednesday and Thursday, September 10 and 11; take 
part in a few hurried visits after, and get back to London 
by Saturday in time to start with the Iron and Steel Institute 
party to Czecho-Slovakia, to attend the autumn meeting 
of that body, at Prague, on Monday and Tuesday, Septem- 
ber 15 and 16. Although few did so, there were some who did 
and they may be congratulated on having taken part in two 
very successful meetings. The Institute of Metals meeting 
really opened in accordance with a now established tradition, 
by the delivery, on the Tuesday, of the Autumn Lecture, 
by Professor Hanson, who took as his subject ‘“‘ The Use of 
Non-Ferrous Metals in the Aeronautical Industry.’’ Professor 
Hanson is obviously a fervent believer in the future of the 
lighter alloys, and particularly in magnesium and its alloys. 
He regards it as a metal with a great future, and deplores 
the fact that this country is dependent on foreign sources for 
its supplies, the more so as its ores are plentiful within the 
Empire. Metallurgists who are acquainted with some of the 
recent developments in the manufacture and applications of 
this ultra light metal abroad will echo Professor Hanson's 
regrets, and it is indeed a mystery why its utilisation meets, 
in our own country, with so much apparent neglect. 


Magnesium Alloys for Aircraft 

THE best magnesium alloys compare, as Professor Hanson 
says, very favourably with aluminium aircraft alloys, both in 
the ‘‘ as cast ’’ and in the heat-treated conditions. One of them, 
\M7-4, is as strong, volume for volume, as heat-treated 
“Y"’ alloy, and definitely superior to the latter in specific 
tenacity. Sand cast alloys made with reasonable care are 
practically free from the pinholing which causes so much 
trouble in the case of aluminium alloys, and although they are 
not, as yet, easily die cast, the difficulties of applying that 
process to them are by no means insuperable. Magnesium, 
the crystal system of which belongs to the hexagonal group, 
is apt to be brittle unless great care is exercised in the working 
of it, and the working temperature is restricted to between 
about 420 C. and 450° C., but with slow pressure it extrudes 
admirably. As Professor Hanson points out, the corrosion 
etfects of magnesium have been much exaggerated. The metal, 
indeed, forms a self-protecting film, like the oxide film on 
aluminium, and with reasonable care lasts as well as that 
metal 


Grain Refinement of Aluminium Alloys 
Or the papers read at the autumn meeting, that by Dr 


Rosenhain and Messrs. Grogan and Schofield on ‘‘ Gas Re- 
moval and Grain Refinement of Aluminium Alloys,” stimu- 
lated the best and liveliest discussion, not without some 


humorous elements to brighten it. The paper embodied 
the results of a number of experiments made at the National 
Physical Laboratory, in order to secure density and freedom 


from blowholes, in castings of aluminium and some of its 
alloys. The procedure finally adopted and advocated is to 
bubble titanium tetrachloride through the molten metal, 


and those who attended the annual inspection of the Laboratory 
last summer may remember seeing exhibited there sections 
of some small ingots which had been treated in that manner, 
and were remarkably sound and free from segregation. In 
the paper the authors describe titanium tetrachloride as causing 
the development of a very fine-grained structure, which they 
ascribe to the influence, not of the chloride, but of the titanium 
itself, and which persists after re-melting. ‘‘ Y ”’ alloy was the 
alloy chosen for the experiments, and it was found that the 
method produced high quality castings and further markedly 
improved the working properties of the material 
Fumes of the Tetrachloride 

In the ensuing discussion a certain amount of scepticism 
was evinced as to the practicability of the process in ordinary 
everyday foundry routine. Thus, Mr. George Mortimer, 


while he had satisfactory results so far as the metal on which 
he had tried the process was concerned, had had trouble 
with the fumes, and seemed to anticipate further trouble 
on this score, with the Home Office authorities. On one occa- 
sion a little tetrachloride dropped on a damp patch of foundry 
sand, had not only “ cleared the foundry,’’ but very nearly 
cleared the district as well He suggested soaking dried 
asbestos with the liquid, and placing it at the bottom of the 
melt. Dr. Rosenhain rather tartly described such a procedure 
as ‘“‘a primitive works method,” and as tartly disagreed with 
Dr. Haas, of Germany, who had suggested that the tetra- 
chloride method would be difficult to apply, and that other 
chlorides would do as well. 


The Harmet Process 

THERE are seldom enough “ scientific 
a good discussion at foreign meetings of the Iron and Steel 
Institute, the ‘“ visits and excursions ’’ providing the more 
serious side of the meetings. Hence what might have been 
a good discussion on casting large steel ingots under pressure 
fell a trifle flat, and although Dr. Hatfield spoke on the subject 
as chairman of the Committee on the Heterogeneity of Steel 
Ingots, he confessed to no first-hand knowledge of the process 
described in the very able paper by Dr. Kriz, of the celebrated 
Skoda works. The title of the paper was ‘‘ The Heterogeneity 
of an Ingot Made by the Harmet Process.”’ That process, 
practically in desuetude in Great Britain at present—we 
remember seeing it in operation at the Monk Bridge Iron 
Works some 18 years or so ago—is being used with admirable 
results in Skoda, not only on large ordinary steel ingots, but 
on nickel and other steel ingots weighing upwards of 40 tons 
apiece. The press employed exerts a pressure of over 11,600 Ib 
per sq. inch on the upper cylinder, and 735 lb. on the lower 
cylinder, which amounts altogether to about 3,800 tons. 
Compression takes from four to seven hours, according to the 
size of the ingot. 
The Skoda Works 

LATER on, when visiting the great Skoda Works at Pilsen, 
the members were able to see this process in application 
At these works the manufacture of steel is purely subsidiary 
to the engineering departments, and the steel foundry is 
probably the largest in the world. In it castings up to 85 tons 
in weight can be made, while in the forge department it is 
possible to produce forgings in ordinary and in spe¢ ial steels 
up to 105 tons in weight. In this department the utmost care 
is taken in the heat-control and at the and 
as well as at the reheating and annealing presses, all the latest 
heat recording and control apparatus is installed. Many of the 
visitors inspected the research department, which is one of the 
best equipped in the world, and were much struck by the 
extent to which all the branches of the work are correlated 
with the scientific investigations of the best methods and the 
selection of the best procurable materials 


Heat;Economy at Czechoslovak Works 

From a metallurgical point of view, however, the subsequent 
visits to the Trinec Works, and later on to those at Vitkovice 
said by now to be the largest on the Continent, were revela- 
tions of what has been effected in the rationalisation of plant 
equipment and processes, and the attainment of efficiency 
At the Trinec plant an elaborate system is in vogue for the 
mixing of the blast furnace and coke oven gases in just those 
proportions found most suitable and thermally efficient for 
the various heat requirements of the different departments 
The system is under automatic control, and by means of re 
corders, tell-tales and other devices, the least divergence 
from the composition of the mixed gases or their calorific 
value can be at once detected and rectified. Similar control 
is exercised at the Vitkovice works, and at both fuel economy 
has been brought to the highest state of efficiency and per- 
fection. 
Copper Recovery from Pyrites Ores 

ALTHOUGH the method is neither novel nor confined to 
Trinec practice, the greatest interest was also evinced in the 
copper refinery plant at that works, where the roasted pyrites 
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extensively used in the blast-furnace charge is, after calcina- 
tion, crushed, chlorinated-roasted, leached, and the solution 
passed in rotary precipitation chambers over scrap iron and 
the copper separated to the amount of over 1,000 tons of 
‘“cement’’ copper per annum. Zinc isalso separated. Another 
feature which, at Vitkovice, excited great interest, was one 
of the only three plants in existence on the Loeffler high- 
temperature high-pressure steam system, yielding steam at 
1,900 lb. per sq. inch pressure and 500° C For the heat- 
resisting, non-creep parts of this plant it is understood that a 
special non-carbon-molybdenum alloy is employed, and the 
problem, which elsewhere has proved a baffling one, appears 
to have been solved satisfactorily, seeing that the plant has 
worked without interruptions for three years and given such 


encouraging results that a new and much larger one ¢s about 
to be installed 


Rare Metals in Glass 

THE physical properties—such as refractorablity, absorption 
of heat rays and ultra-violet rays, transmission of luminous 
rays and reduction of glare—imparted by the rare metals to 
glass are dealt with in an article in the current issue of the 
Vancovam Review, the organ of the Vanadium Corporation of 
America. Most of these metals give decided colours to the 
glass, but a few, such as cerium and vanadium, under proper 
conditions, produce colourless glass and, it is predicted, it 
will be these colourless glasses which will receive added atten- 
tion in the future. Cerium nitrate is generally used for the 
addition of cerium to glass mixes and occasionally cerium 
borate and ceric oxide, the proportion of metal varying from 
1-0 to 7-5 percent. Cerium is of value in cutting off the ultra- 
violet rays; the glasses are very slightly coloured, and allow 
nearly all of the luminous rays to pass. The heat absorption 
is about 30 per cent. 

Neodymium and praseodymium, when used in the proper 
combination, produce a neutral grey. By variation of the 
proportions the colour varies from a light ruby colour to 
grevish-blue and brown-green. They have a high absorption 
of the ultra-violet and infra-red rays. 

Uranium in glass produces a brown to yellow colour with a 
greenish opalescence. The opacity for ultra-violet light 
increases as the glass is richer in metal. With about 4 per cent. 
uranium the glass is opaque to the indigo and violet down to 
the blue. The heat absorbed at most is about 55 per cent. 
The combination of uranium with nickel, chromium, cobalt or 
cerium, produces glass which cuts off practically all of the 
ultra-violet rays and with a proper proportion the glass is a 
neutral grey colour which prevents glare. 


Vanadium and Non-Shatterable Glass 

VANADIUM has been the object of much investigation in 
connection with ultra-violet absorption. The faint colours 
imparted to the glass by practically all of the rare metals are 
objectionable when the glass is to be used as a protective 
covering for paintings as the true colour of the picture is 
obscured by the tint of the glass, producing an undesirable 
faded appearance. Although vanadium glass is practically 
colourless, it nevertheless cuts out practically everything 
below A 3580. Vanadium has the bright appearance 
and high transmission properties of ordinary glass. Vanadium 
finds additional use in glass used in the manufacture of non- 
shatterable glass, made by cementing two glass sheets to an 
intermediate sheet of celluloid. The ultra-violet rays passing 
through ordinary vanadium-free glass cause deterioration of 
the celluloid, which may be quite rapid where the glass is used 
on ships or automobiles in tropical or very sunny regions. 

Titanium and zirconium, when used alone or in combination, 
produce desirable glass, and both give high melting glasses 
when used in excess of 20 per cent. of the mix. Zirconium 
silicate fused in the electric arc forms a glass which is practically 
infusible, melting above 2560° C. Apart from refractoriness, 
the important property of zirconia is its low rate of thermal 
expansion. Crucibles made from it can be plunged red-hot 
into water without damage. Zirconia allows practically all of 
the ultra-violet rays to pass, so that it is replacing fused 
quartz for this purpose. 

Selenium is used as a decoloriser in conjunction with cobalt 
to remove the faint green tint present in most glass. The 


glass 


amount used is small as it has a very powerful action, one 
part being added for every 32,000 to 64,000 parts of sand. 


Tungsten and molybdenum produce colourless glasses which 
show good ultra-violet and infra-red absorption. The light 
transmitted is practically roo per cent. The introduction of 
the tungsten or molybdenum into glass offers difficulties 
however, as the molybdenum salts are rather volatile and 
those of tungsten highly infusible. Further study should lead 
to an increasing use of these elements. 


Aluminium Brass Condenser Tubes 

AN interesting development of work conducted originally, 
by the British Non-Ferrous Metals Research Association 
has been the production of ‘“‘ Alumbro,”’ the registered trade 
name of the aluminium brass produced by L.C.I. Metals, 
Ltd., a subsidiary company of Imperial Chemical Indystries, 
and used in the manufacture of condenser tubes. It contains 
76 per cent. copper, 22 per cent. zinc and 2 per cent. aluminium, 
and is the result of an improved method of casting which 
enables the metal to be poured into the mould without turbul- 
ence or splashing. The difficulty which had hitherto been 
experienced in obtaining sound castings was due to the fact 
that in the usual method of pouring splashing took place and 
the aluminium oxide film which formed on the 
the molten metal became broken up, with the result that 
inclusions were formed, leading to flaws in the casting 
Extensive laboratory tests revealed the fallacy of the beliet 
that aluminium increased the tendency of brass to season- 
crack and other tests both by the corrosion Research Com- 
mittee of the Institute of Metals and in actual practice showed 
that the resistance of brasses to corrosion was considerably 
improved by the addition of aluminium. i 

Repeated experiments with jet test apparatus showed 
76/22/2 Aluminium brass condenser tubes to be extraordinarily 
immune from impingement attack, and under conditions in 
which ordinary 70/30 brass and Admiralty brass specimens 
almost perforated, the aluminium brass tube remained prac- 
tically untouched. Further, by combining an _ electrical 
device with the jet test apparatus, it was shown that if the 
scale formed on an ordinary brass tube were scratched 
corrosion could proceed. In the case of aluminium brass, 
however, the scale rapidly reformed and stopped corrosion. 

Alumbro condenser tubes are the subject of a booklet, 
which has just been issued by the company and contains some 
remarkable records of corrosion-resisting properties of these 
tubes in actual service over considerable periods. 
Recovery of Indium 


A PAPER by L. R. Westbrook, presented at the May 
meeting of the American Electrochemical Society, at 5t. 
Louis, dealt with the recovery by electrodeposition of the 
rare element, indium, which occurs in small amounts in 
process residues obtained in the purification of crude zinc 
liquors. 

Indium is found in minute amounts in the majority et 
zinc blends, in some tin ores, pyrites, siderites and tungsten 
ores. It is a white, lustrous metal, soft and ductile, somewhat 
heavier than zinc, melting at 155° C., and boiling at about 
1,450° C., and does not tarnish appreciably in air at ordinary 
temperatures. 

In the purification of crude zinc liquors, indium is removed 
along with cadmium, lead and other elements and follows 
cadmium through the processing of the crude sponge, being 
later removed along with other impurities. After separation 
from other elements, the indium hydroxide press cake, obtained 
on final filtration, was dried and converted to oxide by calcina- 
tion at 600-700° C., the resulting product being of high purity. 

To recover metallic indium from this purified oxide, electro- 
lytic baths of high concentration were used. The most 
satisfactory bath was made by dissolving 200 grams of In, 
O, in about 600 ml. of water containing 120 ml. of 96 per 
cent. H,SO,, adding 250 grams of Na,C,H,O;. 11H,O (sodium 
citrate) and diluting to one litre. This bath was electrolysed 
at room temperature with a cathode current density of 2 


amp./sq. dm. using platinum anodes and indium or sheet 
steel cathodes. 

The molten metal casts easily into ingots, and glazed 
porcelain molds are quite satisfactory, but the surfaces 
should have a thin film of vaseline applied to prevent sticking. 
There is as yet no known use that would pay for the recovery 
of indium, and the amount known to be available is very 
limited. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


IF any proof were needed of the growing depression in the iron 
and steel trade, it is to be found in the official returns of the 
outputs for the month of August. In comparing that month 
with the earlier months of the year, it has to be remembered 
that the holiday season always makes August the quietest 
month of all, and this will partly account for the decrease 
on July figures. But the fall in production when compared 
with August of last year is most marked. Here are the 
ngures :-— 
Pig Iron. Steel. 

AMBUST, TOI 6c sicwss 682,000 tons 753,300 tons 

August, 1930 9 ....... 416,700 451,300 
The reduction in the pig iron production follows on the 
damping down or blowing out of blast furnaces in all the iron 
making centres, necessitated by the ever dwindling demand 
for pig iron. On the North-East Coast, for instance, there are 
now only 25 furnaces in blast, whereas a year ago there 
were 44. 

There is no market for basic iron. Those steel works 
which still have to buy their iron for steel making have either 
large stocks or are trying to work off old contracts ; and the 
steel works with their own blast furnaces are reducing the 
output of these furnaces to the lowest possible level to avoid 
putting iron into stock. The steel makers are struggling hard 
to keep going, but from time to time reports appear of the 
closing down of one section or another. The plight of the 
South Wales steel works is well known. The Dowlais works 
of the Guest-Keen-Baldwins Co., which were only recently 
reopened, have again been put on day-to-day notice, owing to 
trade depression. On the North-East Coast, Dorman Long 
and Co. announce that their Acklam steelworks are to be 
stopped for the same reason. It will not be surprising to 
hear that other works are following suit, as those which are 
running are not on full time and it is with the greatest difficulty 
that sufficient orders are secured for even part time operation. 


Foreign Steel Prices 

Now let us consider some other figures. A recent report 
stated that during the previous three months 40,000 tons of 
foreign steel had been imported into South Wales. Again, in 
a recent month 17,000 tons of small steel bars were imported 
from abroad into the Birmingham district. These bars are 
chiefly for the motor car industry and other special trades, 
all of which could be, and most of them used to be, supplied 
from the British steel works. Definite offers are now being 
made of foreign small bars at prices varying from /5 5s. to 
£5 15s. per ton delivered into the Midlands, while billets are 
offered at about £4 15s. delivered. These bar prices are 
about {2 Ios. per ton below our prices, notwithstanding the 
fact that most of the home works are having to sell bars at 
under cost price. It is noteworthy also that these foreign 
prices for delivery here are about £2 5s. per ton less than the 
home prices in the country of origin. It is obviously impos- 
sible for our steel makers to meet such absurd prices; and 
no one who knows anything about the matter imagines that 
the difference is due to greater: working efficiency on the 
Continent. 

It is simply a case of dumping, intensified by the recent 
breakdown in the European Cartel, and worse than we have 
known it for many years past. 


Trade Revival Prediction 


Among those directly connected with the industry there is 
no expectation of any improvement this year from industrial 
causes. No one can see any grounds on which to base the 
hope of a revival. Depression and unrest are world-wide and 
are crippling purchasing power both here and abroad. The 
President of the Board of Trade predicts that the commence- 
ment of trade recovery may be looked for in the spring of 
next year, as commodity prices have now touched bottom, 
and therefore there must soon be an upward movement, 
which, however, will be of a very gradual character. It is to 
be hoped that he may be right. Given a fair chance, British 
steel works should be able to hold their own. 


An American Suggestion 

A good deal of publicity has been given to the views of 
Mr. Replogle, who has been over in this country from the 
United States of America. He has been investigating the 
condition of the iron and steel industry here. He describes 
our steel plants as obsolete in the majority of cases, and he 
suggests the construction of a modern self-contained plant 
costing {60,000,000 and capable of producing 3,000,000 tons 
of steel per year. Apart from the initial difficulty of obtaining 
anything like such a huge sum of money now or in the near 
future, it is questionable whether this huge modern plant 
would achieve the results claimed It might effect a small 
reduction in production costs, but it would soon find itself in 
a position similar to that of the existing up-to-date plants, 
having to cut prices below the economic level in order to 
obtain sufficient work. This American idea of size does not 
quite fit in with our specialised industry. [t is not new and 
greater steel works that we want. Many of our existing 
plants are quite as efficient as the larger American works, 
while the older obsolete ones are gradually going out of 
existence. The future of the British steel trade lies as much 
in quality as in quantity of production, and no one can beat 
us there. 

In spite of what any of the American critics may say, 
the British steel makers are doing all that is possible to restore 
prosperity to the industry, and they will succeed when they are 
given a fair field 


Market Conditions 


There are no changes to report in market conditions during 
the past month. The demand for all classes of iron and steel 
remains very limited, and forward buying is not yet notice- 
able. In the pig iron market prices are unaltered. No further 
reductions are likely, as outputs have been reduced to such a 
level that there is no necessity to cut prices. Buyers, how- 
ever, are not yet convinced that the time is ripe for buying 
forward, and day to day purchases are still the rule. Depression 
is still acute in all sections of the steel trade. Semi-finished 
steel has felt the effect of the Continental disorganisation, and 
prices have weakened considerably. Finished steel orders are 
as scarce as ever. The next joint meeting of the Steel Asso- 
ciation, which is to be held in the middle of October, will be 
awaited with interest, as there is an expectation of an altera- 
tion in prices. The prices of controlled materials have 
remained unchanged throughout the year, and it is very 
doubtful whether there would be any increase in business if a 
reduction were now made. 





The Institute of Metals 


Forthcoming Attivities 

A FULL programme for the winter session has just been issued 
by the Institute of Metals, and includes over 40 meetings, to 
be held in metallurgical centres throughout England, Scotland 
and Wales. The programmes of the various sections have been 
drawn up to meet the special needs of local industries 

Among the subjects dealt with are metals and alloys ot 
the future, metallurgy of some of the rarer metals, magnesium 
alloy castings, gases in metals, the extraction of copper, 
chromium plating, the applications of nickel in industry, 
unsoundness in metals, wire drawing, and applications of 
copper to the building trade. Works visits are also announced, 
as well as practical demonstrations of metal working in the 
lecture hall. The President of the Institute, Dr. Richard 
Seligman, will read the opening paper before the London 
Section on ‘‘ Some Non-Ferrous Metals in Chemical Engi- 
neering,’ and will also contribute, in Glasgow, to an ‘ Alumi- 
nium Review ”’ that has been arranged by the Scottish Section. 

Next year’s autumn meeting, it is announced, will take 
place in Ziirich. In 1929 the Institute met in Dusseldorf, and 
for 1932 a visit of members is being arranged to Canada and 
the United States. Copies of the programme can be obtained 
on application to the Secretary, Mr. G. Shaw Scott, M.Sc., 
36, Victoria Street, London, S.W.1. 
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Some Inventions of the Month 
By Our Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 

our Patent Literature published weekly in THE CHEMICAL AGE. 
Electro'ytic Processes 

THE production of pure aluminium, beryllium, chromium, 
and other metals is effected by electrolysis of their molten 
halide salts at temperatures below a red heat using anodes 
which are either of tungsten or of another metal, graphite, 
porcelain, or other material coated with tungsten. 
No corrosion of the anodes by the chlorine evolved occurs. 
See Specification 330,791 (Johnson), dated July 1, 
communication from I.G. Farbenindustrie Akt.-Ges., of Frank- 
fort-on-Main, Germany 


glass 


1920, a 


Gas Producer for Treating Ores 

THE utilisation of an ash melting gas producer for carrying 
out various metallurgical operations is described in Specitica- 
tion 332,366, dated June 15, 1929, by H. J. F. Philipson, of 
St. Etienne, Loire, France. The fixed carbon is in the pro- 
portion of about 30 per cent. of the weight of the charge, the 
slag being formed by high ash content fuels or by addition of 
substances having a base of silica, alumina or lime ; the ratio 
SiO, CaO in the slag is suitably o-9. The blast temperature 
may be varied between 400 C. and 800° C. to accommodate 
variations in the composition of the charge Low grade cast 
iron may be added for conversion into silicious cast iron free 
from sulphur. Iron ores, either formed into briquettes or 
mixed with the fuel, may be added, the proportion of iron being 
50 per cent. lower than that in a blast furnace, and not more 
than 15 per cent. of the charge. Ores containing zinc, lead, 
lime, potash or soda may be added, and the oxides of the 
volatile metals collected ; in the case of sulphide ores the 
sulphur is retained by the iron in the charge. Any copper or 
precious metals present are collected as a matte at the base 
of the producer 


Iron 

Pic iron having the properties of charcoal iron is obtained 
by melting down in a coke blast furnace scrap alone or admixed 
with ore and a flux mixture proportioned to produce a highly 
lime-basic slag rich in alumina. The slag should have an alu- 
mina content of at least 30 per cent. and its silicic acid content 
should be below 10 per cent. The desired alumina content 
may be obtained by addition of bauxite to the flux 
Specification 331,190, dated March 22, 1929, by M. Neumark, 
of Herrenwyk-Liibeck, Germany. 


See 


Metallurgical Furnaces 

THE reduction in a high frequency furnace of a mixture 
comprising a metal compound and a thermo reducing agent 

ilitated by incorporating in the mixture an electrical 

conductor or primer. The composition of the mixture may 
be varied more or energetic reaction 15S 
required. The charge is retained in the furnace until the slag 
has separated from the metal. Thus, for the reduction of a 
mixture of chromite ore and ferro-silicon, conductors of iron 
or iron-chromium are employed and may be in the form of 
filings, turnings, rods, sheets, grids, tubes, linings, plates, or 
rings, or may be residual metal from a previous heat. The 
ferro-silicon may serve as conductor if in suitable form and 
distributed throughout the charge. In the preparation of 
nickel-chrome alloy nickel-chrome conductors are used. The 
pots containing the charge may be heated to redness in a 
muffle before being placed in the furnace. See Specification 
331,592, dated February 5, 1929, by W. B. Hamilton, of Birk- 
lale, and T. A. Evans, of Whitefield, Lancashire 
Melting Metals 

Z1xc alloys and other easily fusible metals and alloys are 
melted by contact with the walls of a rotary furnace which 
has been heated up before the inser- 
tion of the charge. A suitable furnace 
comprises a drum a with an outer 
heatinsulating layer b and an inner 
refractory lining c of greater volume 
than the charge space. The firing 
and waste gas openings d and g are 
closed during the melting operation. 
The layer 6 is preferably of ‘‘ Molera 
a non-conducting material prepared from a porous 
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clay of Swedish origin See Specification 331,791, bearing the 
International Convention date, August 20, 1929, by C. 
Brackelsberg, of Milspe, Westphalia, Germany. . 
Porous Metals 

Porous metals, such as iron, nickel, cobalt, or mixtures 
thereof, specially suitable for electrodes for secondary batteries, 
are made by sintering the powdered metal at a comparatively 
low temperature, e.g., 500°—-700° C., and thereafter subjecting 
the mass to one or more sinterings at higher temperatures 
e.g., 800°-1,200° C. in a vacuum or in a reducing or inert 
atmosphere. Other powdered metals such as copper or re- 
ducible compounds such as oxides, hydroxides, or carbonates, 
may be added. See Specification 332,052 (Johnson), dated 
July 8, 1929, a communication from I.G. Farbenindu’strie 
Akt.-Ges., of Frankfort-on-Main, Germany 
Silicon Steel Sheets 

ACCORDING to Specification 331,511, dated April 2, 1920, 
by A. F. Murphy and W. Jones, of Zanesville, Ohio, U.S.A., 
silicon steel sheets for electrical purposes are treated by a 
process comprising pickling, cleaning away the acid, annealing 
cold-rolling, and re-annealing. The sheets, flattened if neces- 
sary, are passed into a pickling bath containing sulphuric 
acid and a controlling agent such as that known under the 
trade name “ Incontrol,’’ stated to contain gelatinous material, 
blood, and preservatives. They are then washed, and the acid 
is neutralised with lime water. After scrubbing, the sheets 
are subjected to a spray of a suspension of air-slaked lime 
in water to form a coating which prevents their adhering 
together. The sheets are finally annealed, cold rolled, and 
re-annealed. : 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides tha? 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debt 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with am *—followed by the date of the Summary, 
but such total mav have been reduced.) 

BRITISH AND DOMINIONS FERALLOY, LTD., London, 
S.W.—Registered August 21, notes, part of 
£15,000; general charge 

DOMINION STEEL CORPORATION, LTD., Shettield 
Registered September 4, £5,000 debentures and bonus of 5 
per cent. in certain events (secured by Trust Deed dated 
\ugust I4, present issue 43,600; charged on part ot 
building in Queens Road, Shettield general 
* £1,000 September 14, 1929 
PRESSED STEEL CO. OF GREAT 
Cowley (Oxon Registered August 26, 
inclusive of £200,000 already registered 
Deed dated August 21, 





£800 secured 


1930), 
also charge 
BRITAIN, LTD 
£340,000 debentures 
secured by Trust 
1930, supplemental to Trust Deed 
dated March 21, 1927); charged on property at Cowley and 
Iffley and plant and mac hinery, etc * {200,000 May 27, 1930 
WHITEHEAD IRON AND STEEL CO., LTD., Tredegar. 
Registered September 1, £50,000 debentures, part of amount 
already registered; general charge July 15, 
1930 


*£150,000 


Satisfactions 
ALUMINIUM CORPORATION, 
Satisfactions registered September It, 5 
July 3, August 7 and September 21, 1925, and £350,000, 
balance of £500,000, registered July 3, 1925 
BEARDMORE (WILLIAM) AND CO., LTD., London, 
S.W., steel manufacturers.—Satisfaction registered August 29, 
£111,783, part of amount registered January 10, 1930. 
METAL AND IRON CORPORATION, LTD., London, 
E.C.—Satisfaction registered September 11, £626 12s. 1od. 
registered June 19, 1930. 
UNITED STEEL COMPANIES, LTD., Sheffield.—Satis- 
faction registered September 5, £500,000, registered May 206, 


1927. 


London, S.W.— 
$250,000 registered 
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Difficulties of the Electrodeposition of Chromium 
By J. W. Cuthbertson, M.Sc. 


The following extracts ave taken from a paper entitled “ Practical Difficulties in the Electrodeposition of Chromium,” 
W. Cuthbertson before the Electroplaters’ and Depositors Technical Society at the 
Northampton Institute, London, 


by Mr. J. 


ALTHOUGH the electrodeposition of chromium has passed far 
beyond the experimental stage, the process is still, in some 
respects, unsatisfactory, and is beset by several practical 
difficulties. Provided that care is taken with the preparation 
of an article for ‘‘ chroming,’’ there will be less likelihood of 
trouble arising during this operation. Success depends, in no 
small measure, upon the skill and experience of the plater. 
When engaged upon repetition work the difficulties are not so 
great as those encountered in a shop which is undertaking 
work of all kinds. 

It is impossible to lay too much stress upon the need for 
careful preparation of the work. Unless otherwise stated, it 
is assumed that the chromium is to be deposited on a nickel 
undercoating ; this is not always necessary, but is generally 
advisable. Briefly, the work should be prepared on the 
following lines: After the usual grinding and polishing, the 
article should be thoroughly freed from grease ; for this pur- 
pose the alkaline electrolytic cleaning vat is admirable. This 
is made up of caustic soda or potash contained in an iron tank, 
the latter acting as anode; cleaning is effected by passing a 
heavy current through the article, the violent evolution of 
hydrogen removing the grease from the surface. The article 
should then be dipped into a swilling tank, containing 10 per 
cent. sulphuric acid, and then rinsed in water. It should be 
scrubbed with either fine sand or pumice, the former for brass 
work, and the latter for steel, and again rinsed. On removing 
from the acid dip it is very important to see that no acid 
gets on to the scouring board used for cleaning with the sand 
or pumice. If this occurs, it will cause very serious trouble in 
the event of any cleaned iron or steel article coming into contact 
with it ata later date. It is essential that all traces of acid be 
removed from the surface of the article before it is placed in 
the nickel vat. 

When a satisfactory finish has been obtained, the next 
stage is wiring and transference to the nickel vat. After 
cleaning and until nickelled, the work must not be touched 
with the bare hand, rubber gloves being used for the purpose. 
The extent to which handling will cause trouble will depend 
upon the individual, but in nearly all cases a greasy finger 
print will result in stripping or blistering of the deposit at a 
later time. This is especially to be avoided because the nickel 
deposit may appear to be perfectly sound, and it is not until 
an attempt is made to deposit chromium that a strip occurs ; 
the whole process must then be repeated. 


Vat and Plating Solution 

The type of vat used for chromium plating depends upon 
the work it is to handle. It is a great convenience and saving 
of time if small articles can be plated in a vat of medium size, 
and a larger one is to hand for heavier work. The size of a 
plant is limited by its cost, so that very often one vat has to 
deal with all the work. Even if only one dynamo is _ pro- 
vided, capable of running each vat singly, the author is firmly 
of the opinion that better results are obtained if small articles 
are plated in a vat of small dimensions. Vats are often of 
insufficient depth. A deep vat is objected to on account of 
difficulty in operation, but if a platform is arranged around 
the vat at a height of 12 to 18 inches, no inconvenience should 
arise. 

The results of a great number of experiments with different 


vead 
on Wednesday, October 15. 


solutions led to the conclusion that the best deposits are 
obtained from a solution of chromic acid and chromium sul- 
phate in water. The tank is usually made of iron, the sides 
being glass lined, heated by gas burners from below. Iron 
is not an ideal material to use, but is as good as anything 
obtainable at a reasonable price. The anodes should be of 
lead. From time to time, attempts have been made to intro- 
duce iron anodes, but they are quite unsuited to the purpose. 
Unless electrolytic iron is used, it will dissolve in the solution, 
the rate at which this occurs depending on the carbon content. 
High carbon steel anodes are rapidly attacked. The greatest 
disadvantage in the use of iron or steel anodes is to be found 
in the effect upon the working of the bath. Iron tends to 
increase the concentration of trivalent chromium in the 
solution, and, as is well known, this leads to a decrease in the 
throwing power, and reduces the working range in which the 
vat will produce good, bright plate. Iron also increases the 
resistance of the solution. If lead anodes are used, a much 
lower value of the trivalent chromium content results, due 
to the higher oxygen overvoltage of these anodes. Inter- 
mittent plating, which, with iron anodes tends to raise the 
trivalent chromium in solution, has very little effect in this 
direction when using lead anodes. A certain amount of iron 
does dissolve from the tank, as is shown by the “ ageing ”’ of a 
new solution, but the quantity is usually so small that it has 
no serious effect. If, however, the iron increases appreciably, 
say to several grams per litre, the vat may be profoundly 
affected. 
Sulphate Ratio 

The sulphate ratio of the vat is important. Generally 
speaking, we may say that there are four variable factors in 
chromium plating, viz., temperature, curent density, chromic 
acid concentration and sulpahte concentration. All these are 
intimately connected ; thus if we have a bath of certain com 
position working at, say, yo C., we may find that, with a 
current density of 75 amps. per sq. ft. a good deposit is 
obtained. If, however, we vary the chromium sulphate 
content without making any change in any of the other 
variables, we may obtain dull plate, or possibly nothing but 
hydrogen. In bright chrome plating baths, the ratio between 
chromic acid and chromium sulphate may be expressed in the 
form :— 

CrO, molarity a factor, approximately 50. 

SO, normality x 
The exact value of this depends upon the composition of the 
remainder of the bath, and is generally higher, due to the 
presence of both trivalent chromium and iron. 

When the right conditions are obtained, the chromic acid 
and the sulphate content of the vat should be determined, and 
an attempt made to keep to this composition continuously. 
The chromic acid is easily determined either by titration or 
by means ofa hydrometer. The chromium sulphate estimation 
is not, unfortunately, so simple. If barium chloride is added 
to the plating solution, the barium sulphate thrown down is 
contaminated with barium chromate. It is, therefore, necessary 
to reduce the solution so that the chromic acid is converted 
into a chromic salt. There are several ways in which this 
can be done, hydroxylamine hydrochloride being very suitable 
for the purpose, although somewhat costly. 
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The temperature is usually kept at about 40° C. 


(104° F.). 
[his should be maintained as constantly 


as possible, the 


maximum variation permissible being + 3° C. The current 
density should be adjusted with the same accuracy as the 


temperature. It is not difficult to estimate the approximate 
area of the surface of a piece of work, and, knowing this, 
the current is adjusted accordingly. The best results have 
been obtained with current density 65 to 85 amps. per 
sq. ft 

Whenever chromic acid is added to the vat, and this should 
be done daily if much work is passing through, it is essential 
sto use only the pure material, free from sulphates. This is 
usually the only addition that is required. Some platers 
add chromium carbonate and chromium hydroxide to the 
solution. Such a practice is to be deprecated, as it can do 
nothing but harm by reason of increasing the trivalent 
chromium concentration. 

The Technique of Plating 

For the successful deposition of chromium it is frequently 
stated that the article on which the deposit is being made 
must gas freely in the vat. This is generally the case, but the 
gassing also causes a considerable amount of trouble. This is 
particularly noticeable in the case of articles which are per- 
forated or have sharp angles and corners. Such articles 
require special preparation, all holes and apertures being 
stopped with corks. This is a tedious and troublesome 
process, and also necessitates having a large stock of corks 
on hand to meet all requirements. By exercising forethought 
and some ingenuity in the method of plating such articles, the 
need for corking can be minimised, although, in some cases, it 
will still be essential. Anode arrangement is also important 
in view of the poor throwing power of warm chromium plating 
baths. “™ 

The hangers used for conveying the current to the articles 
are made of copper rod, and a sufficient number of them 
should be used to carry the current required without over- 
heating. They should make good contact with the cathode 
rods. 

Large articles often present difficulties. We may consider 
the case of a car mudguard which was suspended in the vat 
by four hangers, two at either end, of ample dimensions to 
carry the heavy current necessary. When first attempts 
were made to deposit chromium on this in the manner 
described, the deposit was only sound in the region of the 
hangers, there was no chromium on the centre portion of 
the work, and some areas were badly blistered. By placing 
more hangers along the sides of the guard as well as at the 
ends, a good deposit was obtained. This brings out a point 
in connection with cathode current distribution. We do not 
know what this distribution is on a given article, and it is 
only through experience that an idea can be obtained as to 
its value, short of laboratory quantitative measurements. 

If both sides of an article are to be plated, then holes must 
be corked. In the case of an article having a long open slot, 
this may be hung in the vat so that the slot is vertical. <A 
miss will then occur at the upperend. If, however, we reverse 
the article at half time, the miss will now be at the other 
end, and both ends will be covered. In this case it is necessary 
to give the article a little longer in the vat than usual, as 
the two ends have had less deposit than the centre part. 
Trouble also arises at sharp angles, e.g., the corners of a 
rectangular frame. Such corners should be rounded off by 
corks. 

Small Articles 

Small articles are often not plated so well as larger ones. 
The reason is partly to be found in the prices paid for large 
and small work respectively. The remuneration obtained for 
the small articles often does not warrant the same amount 
of trouble being taken with them as in the case of a larger 
piece of work. The plating of small articles is often simplified 
by avoiding corking, and obtaining a complete covering of 
chromium by striking at a higher voltage than usual. The 
article is then kept at this voltage until it is on the point of 
burning, and the current then reduced to the normal figure. 
When removed from the vat, such a job appears to be satis- 
factory, but it gives a poor service. This is because there is 
so little chromium in the region of any holes; as soon as 
the working voltage is lowered to the normal amount, no 
more chromium is deposited on these areas, so that only the 


uninterrupted surfaces of the article receive their full com- 
plement of chromium. A similar result is obtained if the 
solution is not working under optimum conditions. If the 
throwing power is not at its maximum, we may still obtain 
an apparently good deposit of plate, but this will be very 
thin in those areas where the current density is low. Hence 
the importance of keeping the vat in good condition at all 
times. 

Barrel plating vats for taking small objects in large quan- 
tities do not give very good results. In one type investigated 
by the author, the deposit obtained on small screws seemed 
to be satisfactory, but was of a bad colour. Screws should 
all be separately wired. F 

It is sometimes necessary to examine the progress of an 
article in the vat, and this necessitates removal from the 
solution. This should be avoided whenever possible. If it 
is essential, the article must be thoroughly rinsed before 
returning to the vat, and also dipped into hot water to bring 
it up to the same temperature of the solution. If this is not 
done a bad greyish deposit will result. 

It is sometimes necessary to examine the progress of an 
article in the vat, and this necessitates removal from the 
solution. This should be avoided whenever possible. If it 
is essential, the article must be thoroughly rinsed before 
returning to the vat, and also dipped into hot water to bring 
it up to the same temperature of the solution. If this is not 
done a bad greyish deposit will result. 

Effect of Base Metal 

The ease or difficulty with which a chromium deposit can 
be obtained on an article depends largely upon the metal of 
which this is made. Chromium can be deposited directly 
on copper, and this is often done in practice. One firm is 
producing car bumper bars of spring steel coppered and 
chromium plated without any undercoating of nickel. Such 
a deposit of chromium is softer than usual, and not so blue 
in colour. Nevertheless, the author can say from experience 
that bumpers so prepared give excellent results, as good as, 
and possibly better than, when nickel is used as the 
undercoat. 

The best way of plating bumper bars and high carbon steel 
articles in general, is to acid etch them after they have been 
prepared in the usual manner. This is done in a lead-lined 
tank, containing 95 per cent. sulphuric acid, the article being 
the cathode. A very heavy current is used which rapidly 
falls off to zero when the article is removed to a swilling 
tank. The latter should be agitated by blowing in air, as 
only in this way is it possible completely to remove all traces 
of acid from the surface. The acid etch should always be 
kept up to strength. The article is then plated in the nickel 
bath prior to chromium plating. 

Zinc bath die castings are often far from simple to plate. 
A good result is ensured if attention is given to one or two 
details. Firstly, it is better to nickel such articles in a separate 
vat made up rather differently from the vat used for brass 
and steel work. A single salt solution containing citric acid 


as the buffering medium will give a good deposit. The 
articles should not be left too long in the nickel vat. There 


is no necessity to try and deposit o-oor in. of nickel in this 
case, all that is required being a good covering free from 
pinholes. If too thick a deposit is put on, it will often lift 
in the course of chromium plating. 

As soon as a Satisfactory nickel deposit has been obtained, 
the article should be transferred without delay to the chromium 
vat. It is also very important to nickel these die castings 
immediately after cleaning and polishing. If they are left 
iying about in the plating shop, even for an hour, the surface 
becomes tarnished, and the deposit may strip in chromium 
plating. This is to be avoided on account of the trouble 
entailed in stripping the chromium and nickel from the zinc 
alloy. 

The effect of moving the article during chromium plating 
was tried in a number of cases, but without any very notice- 
able improvement. There is a plant now on the market in 
which the work travels around a circular vat between inner 
and outer rows of anodes. It is claimed that, in this way, 
greater uniformity of plating is obtained together with an 
increase in electrolytic diffusion. The design is commendable 
in some respects, but has the drawback that, for plating large 
work, considerable floor space is required. 





1- 
d 
d 
d 


we | YY S&S VY 





November I, 1930 


The Chemical Age 27 


(Monthly Metallurgical Section) 





Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


British Cast Iron Research Association 

THE ninth annual report presented at the meeting of the 
British Cast Iron Research Association, held in London on 
Wednesday last, is a very creditable document, and the 
chairman, Mr. H. B. Weeks, and the director, Mr. J. G. Pearce, 
are to be congratulated on the work accomplished during 
the twelve months. Further investigations have been carried 
out on moulding sands and refractories, calculated to save the 
industry large sums annually if applied scientifically in the 
foundry, and work has been done in developing high silicon 
heat resisting cast irons, suitable for use as melting pots, 
annealing pans and boxes and retorts. To the high silicon 
iron, aluminium, and/or chromium may be added. The 
resulting material has been patented, and the trade name 
Silal adopted for it, registered. 


The Balanced Type Cupola 


AMONGST other investigations undertaken by the Associa- 
tion and referred to in the report is one on cupola melting 
practice. A new type of cupola embodying modifications 
based on experiments. carried out by Mr. George Pate, is 
described. The principle involved is to have a set of main 
tuyéres controllable by screw valves, so that the air from 
the wind belt can be throttled independently at each tuyére, 
while it can, at the same time, be diverted to two or more 
rows of smaller tuy¢res higher up in the wind belt, thus 
adjusting the wind supply to whatever portion of the melting 
zone appears to need special treatment. Since the closing 
of the main tuyéres results in more air passing through the 
upper tuyéres, the cupola is of a balanced type and its use 
will, it is confidently expected, lead to coke economies esti- 
mated to amount to at least £100,000 per annum. 


On Getting and Keeping Up to date 

Mr. W. T. GriFFitHs, the devoted hon. secretary of the 
London Section of the Institute of Secretaries for several 
years past has vacated his office on becoming chairman, and 
at the opening meeting of the session, delivered an address 
on ‘‘ Getting Up to Date and Keeping Up to Date,”’ in respect 
of the acquisition, filing and recording of technical infor- 
mation. Those who have occasion to discharge those dual 
tasks will appreciate how difficult they have become, and, as 
a matter of fact, the subject elicited an animated dis- 
cussion. One of the speakers made a useful contribution to 
the solution of the problem involved by the suggestion that 
the highly specialised card indexes in the possession of many 
investigators, might be placed at the disposal of those inter- 
ested in the subjects concerned. A general feeling was expressed 
that the various excellent abstracts of current literature 
published by many of the scientific and technical institutions, 
appear at intervals too long to serve the purpose of keeping 
their readers fully abreast of the latest information available. 
It may be remembered that Dr. Seligman, in his presidential 
address to the Institute of Metals, took the same view, and 
endorsed the suggestion made some time ago by Professor 
Hanson that it would be advantageous if the abstracts section 
of the Journal of the Institute of Metals could be circulated 
at more frequent intervals than in the six-monthly issues at 
present published. It is understood that a scheme of this 
nature is, as a matter of fact, under contemplation by the 
Council of the Institute. It is to be hoped that it will be 
found feasible to give it effect, perhaps in connection with 
the scheme for international collaboration in the collection 
and dissemination of metallurgical and metallographical 
information adumbrated some time ago by Dr. Rosenhain. 


Steel in Building Construction 

It is well to know that concerted action is contemplated in 
regard to the removal of some at least of the many restrictions 
which impede the widest possible application of steel in build- 
ing construction. At a meeting held on October 16, at the 
Institution of Civil Engineers, a resolution in favour of having 
standard practice for the employment of structural steel was 
unanimously passed by those present, who, in addition to 
all the more important societies and institutions concerned 
with engineering, building construction and architecture, 


comprised representatives of the Government, of the Dominions 
and of the London County Council and twenty-six of the 
leading city corporations and municipalities in the country. 
Several statementss prepared for the occasion were supplied, 
one by the Ministry of Health, upon which has fallen the 
mantle of the former Local Government Board, explanatory 
of the confused nature of the law, and the complex local 
Acts, regulations and by-laws operating ‘“‘in restriction ”’ 
of the use of steel; one by the British Steelwork Association, 
the body convening the meeting ; one by the Steel Structures 
Research Association, which is one of the branch bodies under 
the Department of Scientific and Industrial Research and one, 
finally, by the Engineering Standards Association. The import- 
ance of the occasion may be illustrated by the two following 
considerations: (1) that there is a lack of precise knowledge 
of the strength characteristics of steel frame buildings under 
load, and the technique of stress calculations in this branch 
of engineering ; and (2) that many structural engineers are 
dissatisfied with the range of sections available to them, most 
of them designed at a time when neither the material nor the 
nature of stresses was fully understood. 


Correlation of Existing Stress Data 

Ir may be remarked that the metallurgical institutions 
themselves were not parties to the meeting, although the 
questions involved are as much metallurgical matters as they 
are the concern of the engineer. It is metallurgical progress 
which has rendered many new steel materials available, such 
as the high elastic limit steels ; the nickel steels; and steels 
of the non-rusting kind, all of which are to-day available 
for building construction. It is on the metallurgist, again, 
that the task of securing soundness in steel devolves. The 
strength of materials depends as much, or more, upon their 
freedom from defects, and their homogeneity, as it does on 
the intrinsic properties of the particular steels, or other 
alloys used. Finally, it is the job of a steel maker to roll the 
sections required, and to schedule the mill operations and 
design the rolls accordingly. Still, although the task under- 
taken by the Steel Structures Research Committee appears 
to be confined to one aspect only of the problem of becoming 
up to date in the uses of steel, the co-ordination of much of 
the existing data, and of reports such as those which have 
been issued by, for example, the Institution of Structural 
Engineers, on Loads and Stresses, and on Steel Work Con- 
nections, together with the necessary recalculations of stresses 
in the light of the much greater knowledge now possessed, 
should greatly help manufacturers and users of steel to so 
economise and develop its applications that, by a not 
uncommon industrial paradox, more, rather than less steel 
will be used. 


The R101 Inquiry 


WHILE it is of course quite impossible to predict the results 
of the inquiry into the loss of the Rro1, which began on 
Tuesday last, there is little doubt that much attention will be 
focussed on the subject of the metals used in its construction, 
their strength, and whether, in the case of structures of this 
kind, the margin of safety is all that can be desired. The 
metals were, for the most part steel, duralumin, and “ stain- 
less,’’ and all of these have been the subject of the closest 
possible study, under stresses of the most diverse kind. Those 
likely to be encountered in aeroplane construction are very 
well known, and the apportionment of metal to ensure ade- 
quately high specific tenacity well understood. For highly 
stressed parts high tensile steel, or nickel-chromium steel 
hardened and tempered, is, on a weight-strength basis, the 
lightest metal, but the criterion of the best metal in tension 
is by no means always the criterion of the best behaviour of 
thin rods, sheets, etc., under shear, or compression stresses. 
Again, the margin of safety in respect of a number of con- 
ditions is not necessarily sufficient in all, and while much has 
to be sacrificed in aircraft construction to lightness, there is 
authority for the statement that, in respect of the fatigue 
limit allowances made by many modern engineers in aero- 
plane design and construction, there is sometimes no factor 
of safety at all. 
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Molybdenum in Steel 

THE functions of molybdenum as an alloy in steel have 
received a considerable amount of attention in recent years, 
and the consumption of steels containing a small percentage of 
the alloy has grown at an amazing rate. In 1918 the annual 
consumption only tons, in 1925 the figure had 
increased to 150,000 tons, in 1928 to 400,000 tons, and in 1929 
to over 600,000 tons. The effects of molybdenum in steel are 
to exert a powerful influence in improving the physical 
properties, in promoting fine grain structure, in eliminating 
temper brittleness, in reducing the effect of mass, and in giving 
permanency to the physical properties which enable the steel 
to resist abnormal conditions during setvice, and when 
subjected to wide temperature variations 

The whole subject of the recent history and functions of 
molybdenum in steel and iron is dealt with in an admirable 
pamphlet which has just been issued by High Speed Steel 
Alloys, Ltd., of Widnes. It sets out the uses and potentialities 
of molybdenum steels with statistics provided by recent 
research, and at the same time makes it clear that molybdenum 
is not a panacea for all the troubles of steel Its merits, 
however, are very considerable, and it furnishes qualities 
which, in some cases, cannot be obtained in any other way. 


was 25,000 


Effect on Physical Properties 

MOLYBDENUM added to straight carbon steels greatly im- 
proves their physical qualities, but it is used chiefly in combina- 
tion with one or more of the other alloying elements, nickel, 
chromium, vanadium, etc., when it has the effect of intensify- 
ing the beneficial properties of these elements at the same time 
as exercising its own special functions. The intense activity of 
molybdenum as an alloy ingredient of steel is shown by the 
fact that the maximum quantity added to steel other than 
high-speed tool steel, is I per cent., and that for most purposes 
less than one-half of one per cent. gives the desired results. 

Elaborate tests show that the inclusion of small percentages 
of molybdenum—that is, from o-1 to 0-6 per cent.—effectively 
overcomes temper brittleness, and has a pronounced beneficial 
effect in reducing the “ effect of mass.’’ The molybdenum 
acts by promoting depth hardening, and even with small 
percentages (o-ro per cent.) the “‘ effect of mass ”’ is diminished, 
whilst with percentages up to 0-60 per cent. practially uniform 
depth hardening is obtained on masses up to 8 in. diameter. 
The published tests show that nickel chromium molybdenum 
steel of a section 4% in. varied only by 6 Brinell numbers from 
outer to inner surface, and a section 11} in. varied by only 
10 Brinell numbers from outer to inner surface. These were 
comparative with a variation of 15 Brinell numbers in a 
section of 3} in., and 51 Brinell numbers in a section of 73 
in. of nickel steel not containing molybdenum. 

Many chemical gas and boiler plants which operate con- 
tinuously at high temperatures, and at the same time are 
subject to heavy pressures, call for steel having a high yield 
point which does not fall off rapidly as the temperature rises, 
and an impact value which also remains consistently high 
under the same conditions. A heat-treated nickel chromium 
molybdenum steel shows the high yield point retained at 
elevated temperatures; thus at 450° C.—a by no means 
uncommon temperature for working high pressure and tem- 
perature plants—a yield point of 34.tons per square inch is 
still maintained. 

The addition of small quantities of copper and molybdenum 
to steel has a remarkable effect in improving its corrosion- 
resisting properties as well as other physical qualities, and 
provides a useful material for boiler tubes. The use of 
molybdenum as an alloying element in iron castings is another 
field that has been developed recently. 


Rust Preventive Agents 

TEsts have recently been carried out on two new rust 
preventive agents, called herolith and tornesit, by the German 
Mannesmann Tube Works. Herolith is a synthetic resin, 
and is applied by brushing, prior to which scale is removed by 
pickling. Tubes coated with it have successfully withstood 
thorough mechanical and chemical tests, the former comprising 
tests for resistance to shock, scratching and conveyance by 
train or motor-lorry. Thirty-five corrosive agents were used 


in the chemical tests, only three 
caustic potash solution, 
etfect on the tubes. 


of which 
and caustic soda 
Dry heat up to 220° C 


(hydrofluoric acid, 
solution) had any 
. and intermittent 


temperatures up to 300° C. do not injure the coating. Steam 
tests, not yet concluded, have so far given good results. The 


other agent, tornesit, is a rubber product similar in appearance 
to cellulose. It can be brushed on the part to be protected 
without preheating being necessary, and dries in three minutes. 
It hardens to such an extent after a few hours that even heavy 
hammer blows do not damage the coating. In contrast to 
herolith, tornesit is resistant to alkalis, and is only attacked 
by hydrogen sulphide, water, benzol, acetone and aniline. 
It can be employed as a protective coating for iron and steel, 
wood, brickwork and concrete. 


Cylinders for Storage of Gases 

THE British Engineering Standards Association have just 
issued a British Standard Specification for high carbon steel 
cylinders for the storage and transport of ‘‘ Permanent Gases.”’ 
This specification, which is based on the recommendations 
for ordinary commercial cylinders for the transport of the so- 
called “‘ permanent included in the First Report of 
the Gas Cylinders Research Committee of the Department of 
Scientific and Industrial Research, provides for high carbon 
steel gas cylinders for the storage and transport of such gases 
as atmospheric air, oxygen, nitrogen, hydrogen, etc., which, 
at the usual working temperature and the maximum working 
pressure of 120 atmospheres, remain in a gaseous state in the 
cylinder. 

The specification includes particulars of tensile, impact, 
flattening and hydraulic stretch and pressure tests, together 
with a formula for the determination of the minimum thick- 
ness of cylinder walls. This specification is the first to be 
published of three specifications which are in the course of 
preparation by the Gas Cylinders Committee of the Associa- 
tion for gas cylinders. It is expected that the two remaining 
specifications, for low carbon steel cylinders for the storage 
and transport of ‘‘ permanent gases,’’ and for steel cylinders 
for the storage and transport of “ liquefiable ’’ gases, will be 
available shortly. 

Copies of this Specification No. 399-1930 can be obtained 
from the British Engineering Standards Association, Publica- 
tions Department, 28, Victoria Street, London, S.W.1, price 
2s. 2d. post free. 


gases,”’ 


The Literature of Iron Alloys 


A GREAT programme of investigation of world progress in 
the field of iron alloys is being undertaken in the United 
States, under the leadership of the Engineering Foundation 
and with the co-operation of over sixty American industrial 
and scientific bodies producing or using iron and steel. A 
fund of some {60,000 has been raised, and as a commencement 
of the programme, which will take five years to complete, a 
critical review is being conducted of all available literature in 
English and other languages. A list has been made of approxi- 
mately 2,000 scientific and trade journals in ten languages, 
and believed to be complete for all periodicals which have 
been published for any period since 1890 in twenty-five 
countries. At the moment this literature is being searched for 
information on thirty-nine elements and compounds in twenty- 
three separate classifications, making a total of more than 
800 classifications. 

The review of the matter dealing with the combinations of 
iron and silicon is now nearly completed, a bibliography has 
been prepared, some laboratory research done, and a mono- 
graph drafted. Considerable work has also been done on the 
combination of iron and manganese, and these two projects 
are stated to have proved fruitful not only in information on 
their subjects, but also as a guide to the committee in devising 
methods for the whole enterprise. Through a form designed 
to expedite abstracting, all the information gathered on each 
one of hundreds of subjects can be readily assembled. As the 
review of literature progresses there is being built up a valuable 
body of reference material on which may be based later a 
service of great convenience to persons. preparing programmes 
for research, patent claims, papers for technical societies and 
for other purposes. More than 3,000 abstracts have already 
been made and filed. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


THE complete absence of any revival in the iron and steel 
trade is not surprising. At the beginning of the month every 
indication pointed to a continuance of the slowly deepening 
depression which set in in the early part of the year, and this 
has been confirmed by the experience of the past month. 
Not only that, but November is likely to be just as bad. There 
are still no grounds visible on which to base the hope of an 
improvement, and the year will probably drag on to its close 
with the record of having been one of the worst in the history 
of the trade. We have to draw what consolation we can out 
of the thought, to which expression is being given in various 
quarters, that there may be a better outlook at the beginning 
of next year. There is, however, not much enthusiasm about 
it; hope has been deferred so long that there is little or no 
confidence left, and with the failure to secure response from 
the Government to the demands of the industry, the steel 
makers are growing decidedly pessimistic. 

It is all very well for ministers to talk, it is urged, 
about the slowness of the heavy industries in not making 
more use of their opportunities, and to threaten Government 
action to compel the wholesale adoption of rationalisation 
schemes. These are not going to save the situation, if the 
record of what has already been done by rationalisation is a 
criterion. They have certainly put a premium on unfair 
competition. The procedure seems to be to carry on a 
campaign of senseless price cutting, then, when financial 
difficulties have become too great to be surmounted, to adopt 
some scheme of rationalisation which cancels the greater part 
of the indebtedness, if not the whole, and start again the 
process by cutting out competitors. The banks have rather 
encouraged this kind of thing, on more than one occasion, by 
forgoing the interest on overdrafts for a period. But no 
help or relief is available to those undertakings which have 
consistently striven to run on right lines, technically and 
financially. If the Government really wishes to help the 
industry, let it start by putting a stop to the wholesale dump- 
ing of foreign steel into this country. That is the only legal 
action that is wanted at present, not interference in the 
domestic management of the steel works. 


Steel Association’s Meeting 

There have been no events of special importance during the 
past month. The most interesting was the meeting of the 
steel associations on October 15. There has been a lot of 
speculation as to what would happen at that meeting. For 
some time past the expectation had been growing that the 
pricesof steelplatesand sections would be reduced, and there was 
practically no forward buying taking place. It was known, 
too, that some of the steel makers were favourable to a reduc- 
tion in price. However, the matter was discussed very tho- 
roughly, and it was eventually decided to leave the controlled 
prices unchanged until the next joint meeting, which is to be 
held in January. After all, there is really no very good 
argument for a reduction. The prices are not excessive ; 
indeed, many of the works find it impossible to make a profit 
at these prices, after the carriage, rebate and reduced output 
are taken into account. Moreover, a reduction would not 
have increased the orders to the steel works. It would have 
resulted in further financial embarrassment without any 
compensating benefit. A wrong impression has been given 
by the prices at which the controlled materials, such as billets, 
small bars and boiler plates are being sold. The continued 
depression has caused makers to sacrifice economic prudence 
by cutting prices without any regard to manufacturing cost. 
As a result we see bars under 3 in. round being sold at under 
{8 per ton, while for 3 in. round the association price is 
#9 7s. 6d.; and steel sheets 4 in. thick are offered at £9 5s. 
to £9 per ton, while the official price for ~ in. thick is £9 12s. 6d. 
As soon as trade revives these prices will advance, but at 
present the margin between controlled and uncontrolled is 
too glaring. Unless a revival in the steel trade sets in before 
the middle of January, and that does not look very probable, 
it will be difficult to resist the pressure both from inside and 
outside for a reduction in plates and sections. It is an open 
secret that one or two works would welcome absolute freedom 


in prices, as they would then make a bold attempt to capture 
sufficient of the available trade to keep their mills at full 
output, and that would enable them to determine to what 
extent price cutting is justified by increased production. 
Such a step would be disastrous for many of the works, 
although it would have the effect of quickly weeding out the 
inefficient plants and leaving the trade to those who have 
kept themselves up to date all round. 


Policy of French Works 

The situation on the Continent has not vet cleared itself. 
The Steel Cartel has only just settled some of the differences 
between the constituent members, and the effect of this is 
seen here in the continuance of the extremely low quotations 
for all classes of steel. Steel billets are offered at {4 10s. to 
£4 15s., delivered into works in this country, and small steel 
bars are still about £5 per ton. The French works have been 
largely responsible for this. Their home trade has not 
suffered anything like that of the other European countries, 
but their export trade has declined considerably during the 
year, and they have therefore made a special attack on the 
only free market left tothem. The lengths to which they have 
gone, aided by their comparatively good home trade, has 
alarmed the other memebrs of the Cartel, who are insisting 
upon an increase in the French export prices. The margin 
between these prices and the British home prices is so great 
that whatever increase is likely to be agreed will not divert 
the trade from the Continent. The menace of foreign dump- 
ing is seen in the list of rebates which the German steel works 
give to the finishing and engineering industries on steel which 
is intended to be worked up and exported. These rebates 
represent the difference between the domestic market price 
and the world market price, and they range from 35s. per ton 
on blooms and billets to 49s. per ton on bars. 


Low Steel Scrap Prices 

The general slump in the steel trade has affected the price of 
raw materials, and in this respect has mitigated slightly the 
fall in steel prices. Steel scrap can be bought at under 50s. 
per ton, and is now within a few shillings of the lowest price 
reached within the last 50 years. The works, of which there 
are still a few, which work on cold charges, can take full 
advantage of this by increasing the percentage of scrap in the 
charge and so reduce the cost of the ingot. Blast furnace 
coke has also fallen to the pre-war level, but there it is likely 
to remain at present, as the coke makers will prefer to reduce 
their outputs rather than cut prices any further. Coal prices 
have remained fairly steady, and in view of the provisions of 
the new legislation it is not likely that there will be any 
reduction in the near future. 


Pig Iron Market 

The pig iron market has shown no life at all during the 
month of October. The fixed minimum prices in the Mid- 
lands have been maintained, but buying has been very 
restricted and outputs have had to be reduced. In the 
Derbyshire, Notts, Leicestershire and Northants districts, 
less than half the furnaces are working. In Cleveland also 
business is very quiet, but quotations remain officially the 
same. There is talk of a somewhat better tone in the hematite 
market, although there is still a tendency to hold off buying 
in the hope of still lower prices. In no section of the steel 
market is there any liveliness. Notwithstanding the low 
prices which are quoted, consumers are not inclined to buy 
forward. The mills are desperately short of specifications for 
plates and sections, and short-time working is on the increase. 

The output returns for September show an increase Over 
August, but this was to be expected, as the holidays in August, 
extended as they were on account of the state of trade, 
seriously diminished production. Nevertheless, the Sep- 
tember figures show up badly when compared with last year. 
The output of pig iron was 425,000 tons, as against 664,600 
tons in September last year. The output of steel ingots was 
580,600 tons, compared with 847,900 tons in the same month 
last year. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 


Alloys 
A BRONZE ALLOY containing 7-13 per cent. of aluminium, 
2-6 per cent. of iron, and the rest copper, is described in 
Specification 333,442, dated October 2, 1929, by G. Bartges, of 
Duisburg, Germany. The metals are melted with slag- 
forming materials, e.g., alkalis or borax, and deoxidising 
agents, ¢.g., sodium, potassium, or magnesium, and the melt 
is poured. After solidification the mass is remelted under a 
covering of the slag formed by the first melt and with the 
addition of further deoxidising agents such as magnesium. 

ALLOYs comprising 25-45 per cent. of copper, 5-15 per cent. 
of nickel, and the remainder iron, with or without an addition 
of chromium up to not more than 20 per cent. of the iron 
content, are described in Specification 333,774, dated May 30, 
1929, by W. P. Digby, of London, the subject-matter being 
divided from that of Specification 322,216 (see THE CHEMICAL 
Ace, Vol. XXII, p. 13 (Metallurgical Section)). The metals 
may be melted in a gas, coke, or oil fired furnace, and the 
molten product finished in an induction furnace, or the whole 
operation may be performed in an induction furnace. Man- 
ganese may be added in small amounts five minutes before 
pouring, and a deoxidant such as magnesium immediately 
before pouring. 
Alloy Steels 

AUSTENITIC nickel-chromium steels containing 
cent. of chromium and 25-5 per cent. of nickel are polished 
or ground, heated to 100—400° C., and cooled quickly or slowly 
to render them incorrodible. The steels may contain 
one or more of the metals molybdenum, tungsten, copper, 
aluminium, zirconium, vanadium, and titanium. See Speci- 
fication 333,237, dated February 5, 1920, by W. H. Hatfield 
and H. Green of Sheffield. 


10-25 per 


also 


Annealing Metals 

APPARATUS for use in annealing metals in a non-oxidising 
atmosphere is described in Specification 332,436, bearing the 
International Convention date January 14, 1929, by C. F. 
Kenworthy, of Waterbury, Connecticut, U.S.A. The charge 
34a is carried in a series of containers 32 adapted to be moved 


332,436 


in turn beneath an open-bottomed furnace chamber 17, 
heated by electric resistance elements 25), and a gas-tight 
joint is maintained between the furnace and the container 
by a sealing ring 30 during the raising of the metal into the 
furnace chamber, the heating operation, and the lowering of 
the metal into the container. The upper end of each container 
is provided with a sealing trough 44 divided by a partition 45 
into an outer portion 47 which engages with the ring 30 and 
an inner portion 46, which co-operates with a cover 48 resting 
on vertical rods 51, and raised and lowered with the charge 


when a platform 50 is operated by a hydraulic ram 52. 


* October 7, 


Com- 
munication with the atmosphere when the ram is raised is 
prevented by co-operation of depending flange 33 with water 
in a shallow pit 11. Provision is made for replacing the air 
in the container by steam prior to the raising of the charge, 
and for supplying steam to the furnace continuously during 
the annealing operation. The construction and operation of 
the apparatus, including the arrangements for cooling the 
charge on its return to the container, are described and 
illustrated in detail. 


Coating Magnesium 

ARTICLES made of magnesium or of alloys rich in magnesium 
are coated by immersing them in hot neutral or acid aqueous 
solutions containing compounds or salts of aluminium together 
with alkali-metal chromates and bichromates. In an example 
is described the production of a coating forming a good base 
for application of paints, enamels, varnishes and lacquers 
upon a magnesium alloy containing 3:5—4°5 per cent alumi- 
nium, 2°5-3°5 per cent. of zinc, and 0-25-0-7 per cent. of 
manganese. The alloy is cleaned with dilute nitric acid, 
washed in cold water, and immersed for 1 to 10 hours in a 
bath, maintained at 95°-100° C., containing 1-5 per cent. of 
potassium bichromate, I per cent. of alum, and about 0-5 per 
cent. of caustic soda. See Specification 331,853, dated 
April 8, 1929, by H. Sutton, A. J. Sidery, L. F. Le Brocq, and 
C. Braithwaite, of Royal Aircraft Establishment, South 
Farnborough, Hants. 





Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

{[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

ARISTON GOLD MINES (1929), LTD., London, E.C.— 
Registered October 15, £20,000 2nd debentures, to Gold Fields 
Rhodesian Development Co., Ltd., 49, Moorgate, E.C. ; charge 
on mining leases and buildings, etc., also general charge. 

EASTERN SIAM TIN DREDGING, LTD., London, E.C.— 
Registered September 18, £6,000 Ist mortgage and {£5,830 
2nd mortgage, to S. T. Hancocks, 47, King William Street, 
E.C., and another, and Eastern Smelting Co., Ltd., Stafford 
House, King William Street, E.C. ; charged on certain dredgers, 
etc. */5,000. November 14, 1929. 

SIPUT TIN CO., LTD., London, E.C.—Registered October 
18, £40,000 debenture (in place of debenture dated July 16, 
1930, which debenture has not been acted upon and is revoked 
by present debenture), to Guthrie and Co., Ltd., 5, Whittington 
Avenue, E.C.; charged on lands mining leases, etc., in F.M.S. 
or elsewhere, dredgers, etc., also general charge. *Nil. 
October 9, 1929. 

Satisfactions 

BEARDMORE (WILLIAM) AND CO., LTD., London, 
S.W., steel manufacturers. Satisfaction registered Septeme 
ber 22, £150,000, registered March 4, 1930. 

DISTINGTON HEMATITE IRON CO., LTD., Workington. 
—Satisfaction registered October 1, £30,000, registered 
IQT 4. 

KAMRA TIN DREDGING, LTD., London, E.C.—Satis- 
faction registered September 22, £40,000, registered Jan- 
uary 28 and July 10, 1929. 


London Gazette, &c. 


Company Winding Up Voluntarily 
ERVEDOSA TIN MINES, LTD. By reason of its liabilities, 
October 14, H. C. Waddington, Trafalgar House, Waterloo 
Place, London, S.W.1, incorporated accountant, appointed as 
liquidator. 
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Recovery of Metals from Waste Materials 
By J. W. Hinchley, A.R.S.M., Wh.Sc., F.I.C..Member) 


Among the papers vead at the Conference of the Institution of Chemical Engineers on ‘‘ The Utilisation of Trade Wastes ”’ 
on Thursday and Friday last, was one by Professov Hinchley on ‘‘ The Recovery of Metals from Waste Materials.” 
Besides the general account, reproduced below, the paper contained a detailed reference to the actual plant employed. 


Processes for the recovery of useful metals from waste 
materials have almost an ethical claim to consideration, on 
account of the fact that the available supplies in the world 
are not unlimited. The common metals are being recovered 
to a greater extent every year, and in spite of the present 
depression, through the unregulated industry of recent years, 
it is certain that waste must be still further reduced, or the 
value in that waste recovered, if we wish to maintain a high 
standard of civilisation without drudgery. When we learn to 
regulate our supplies, we shall realise the importance of 
conserving what we have, and wasting a minimum. 

Waste materials containing metal may occur as (a@) scrap 
machinery parts, turnings, cuttings and dross; (6) dumps of 
waste material from old industrial operations ; (c) material 
recovered from town’s refuse. Under the headings (a) and 
(b) the processes involved must give a definite commercial 
profit, but in the case of (c) the necessity of getting rid of the 
material may justify a loss if the health of the community 
and the amenities of the neighbourhood are to be improved. 

Metal constitutes on the average 3-6 per cent. of the refuse 
collected in the London area by the various councils. Over 
310,000,000 used tins, or 30,000 tons of tin plate, and, in 
addition, 13,000 tons of other metal are placed in refuse 
receptacles in London every year. The cost of disposal and 
collection is approximately £40,000. Only 40 per cent. of 
the tins are sold to steel smelters or to detinning firms, the 
remainder go to provide quarters for rat colonies in the huge 
dumps in Essex and Middlesex. 

Scrap Iron and Steel 

Scrap iron and steel apparently present a simple problem, 
but with more careful sorting, and by the use of standardised 
materials, in the first instance, much greater values are capable 
of recovery than is the case to-day. The blast furnace and 
cupola are the ordinary means of dealing with the scrap ; but 
the product obtained is very often of low quality. These 
furnaces are particularly convenient on account of the possi- 
bility of removing some of the impurities by volatilization 
or by suitable fluxing reagents. Some impurities, however, 
prevent the use of such scrap for the production of a high 
class metal 

The cost of sorting waste material is a very serious item in 
the cost of recovery, but this may be avoided entirely 
in large industrial undertakings by avoiding the mixture of 
materials in the first instance. Large quantities of metal can 
thus be handled for what it is, rather than as a raw material 
for the blast furnace 

With copper alloys the problem is more complicated, but 
on account of the greater value of the metals there is more 
incentive to careful separation or sorting. In the treatment 
of turnings and cuttings, water and grease are usually removed 
by heating the material in a continuous roaster having a 
travelling chain bed. A reducing atmosphere is maintained 
by means of oil burners, and the temperature obtained brings 
about the evaporation of the moisture, and the combustion 
of the oil that is present. After the material has cooled the 
removal of any adventitious iron by a magnetic separator is 
readily made. 

The briquetting of turnings and cuttings is a subject of 
some controversy, and several firms have ceased to briquet 
such material. There are advantages in briquetting, such as 


ease of handling, and, of adding fluxes, but the most careful 
tests fail to support the claim that the efficiency of recovery is 
improved. The easy addition of fluxes such as potassium 
sulphate, borax, sodium carbonate, ammonium chloride, etc., 
for the removal of aluminium, sulphur, ete., is a valuable 
advantage. The development of standardisation has reduced 
the number of bronze alloys considerably and enabled the 
successful sorter to obtain higher values. The _ efficient 
melting of cuttings and turnings involves care in obtaining 
the development, in the first instance, of a good bath of 
molten, alloy into which the briquette or loose material may 
be immersed, thereby preventing serious oxidation 


Successful Electrolytic Process 

In spite of standardisation and careful sorting, melting 
methods fail to give satisfactory materials for the manufacture 
of a good bronze, owing to the presence of extraneous metals 
such as lead, antimony, zinc, etc., while metallurgical methods 
fail to produce pure copper or tin from them. O. Scarpa * has 
developed an electrolytic process which has been, in successful 
use for several years on the Continent. The scrap bronze is 
cast into anode plates 3 cm. thick and over a square metre in 
area. Thin sheets of copper form the cathodes and a hot 
solution of copper sulphate containing free sulphuric acid is 
circulated through the bath. The E.M.F. is 0-4 volt and a 
thickness of 2 cm. of copper is deposited on the cathodes with 
a current efficiency of over go per cent. ; the energy consump- 
tion being 0-665 kilo-watt-hrs. per kilo of copper deposited. 
The purity of the copper is 99:97 per cent., and the slimes 
removed from the bath usually contain about 25 per cent. of 
tin, 8 per cent. of copper, 7 per cent. of lead, 3 per cent. of 
zinc, 0-3 of iron, o-5 per cent. of antimony, with traces of 
other substances 

Almost all the tin is found as stannic and meta-stannic acids 
in the slimes of the electrolytic bath, but a small amount of 
colloidal tin oxide is produced, and forms one of the difficulties 
of the process. A small amount has a favourable effect on 
the deposition of copper by improving the grain, but a larger 
amount brings about black impure deposits. By hydrolysis 
of the sulphate of tin, which is first produced, the colloidal 
oxide and free sulphuric acid are formed, so that the solution 
must be continually purified. In practice, a portion of the 
electrolyte is shunted through a re-conditioning plant, con- 
sisting of a coagulating bath in which the liquor is heated to 
flocculate the tin oxide, a decanting device to remove this 
oxide and a column, containing copper cuttings, and through 
which air is blown, for the neutralisation of the free sulphuric 
acid and the enrichment of the liquor in copper 

About 95 per cent. of the tin is extracted from the slimes 
by treating them twice with hot caustic soda solutions, using 
the stronger solution last. ‘The solution of stannate of soda, 
obtained after purification for the removal of zinc, lead, etc., 
is also treated electrolytically, and the tin deposited on thin 
tin cathodes, the anodes being of iron. The spongy tin 
obtained is very pure, and, after washing, is melted in rever- 
beratory furnaces. The consumption of energy is 10 kilo- 
watt-hours per kilo of tin obtained. The residue of slimes is 
reduced in a reverberatory furnace and the allov obtained 
retreated electrolytically. Problems connected with the 
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silver and gold found in the final residue and the by-products, 
the sulphides of zinc and lead, still remain. 
Tin and Iron Recovery from Tin Plate 

The universal use of tin plate containers presents important 
metal recovery problems ; the utilisation of the scrap obtained 
by the container makers and the disposal of the used container. 
Formerly tin plate often contained 5 per cent. by weight of 
tin, but just before the war this figure had dropped to 2 per 
cent., and now, owing to the improved methods, is usually 
little more than 1 per cent., whilst the protective value of the 
coating has not been diminished 

Since the steel smelter will not handle material containing 
more than a trace of tin, the treatment of factory scrap is not 
easy, while the treatment of old tin cans contaminated with 
paints, oils, varnishes, foods, drugs, etc., presents still further 
difficulties Hundreds of patents have been taken out for 
processes during the past 70 years, and modern processes are 
all improvements on abandoned processes of the past. Suc- 
cessful processes of to-day may be classified as :—(a) Electro- 
lytic ; (6) dry chemical ; (c) wet chemical 

Although acid electrolytic processes are known, the usual 
electrolyte is a 70 per cent. solution of caustic soda heated to 
7o° C. Tron plates, which are removed every 12 hours or so, 
form the cathodes, while the scrap tin cuttings, supported in 
iron cages about 15 in. wide, form the anodes. The tin is 
deposited as a spongy grey mass, and after being scraped off 
the iron plates, washed and pressed into small briquettes, is 
melted and cast into ingots. The de-tinned contents of each 
iron cage are charged into a hydraulic press and formed into 
a briquette of convenient size. Any oil, grease, paint or var- 
nish on the scrap is attacked by the caustic soda, forming a 
soap which dissolves in the bath, and to some extent preserves 
the spongy tin from oxidation on its removal from the bath. 
Complete stripping is not always obtained by this process, 
owing to faulty penetration of the solution to the centre of 
the cage. On account of the exposure of the bath to the air, 
the caustic soda must be regenerated at frequent intervals by 
means of lime. A great advantage is that the tin is recovered 
in the metallic state. The energy consumption is about 
100 kilo-watt-hrs. per ton of scrap treated. 

Dry Chemical Processes 

In dry chemical processes chlorine is the agent usually useds 
ilthough dry hydrochloric acid, fused caustic soda, and other 
salts have been proposed The first patent for a chlorine 
process was taken out in 1850, but it was not until 1905, when 
Goldschmidt overcame the difficulties of large scale work and 
cheap chlorine was available, that the process became success- 
ful. To-day three-fourths of the tin scrap recovered through- 
out the world: is treated by this process. The scrap is pressed 
into bundles, packed into towers, and dry chlorine mixed 
with air admitted at a pressure of two atmospheres. The 
process originally took 30 hours, but the time of treatment was 
reduced to 15 hours by using as a solvent excess of stannic 
chloride, which drained off from the bottom of the tower. Other 
solvents, such as carbon tetrachloride, have been proposed 

The great disadvantages of the process are the use of a 
poisonous gas, the necessity for the exclusion of both water 
and organic matter, the drying of both the gas and the charge 
and the previous cleaning of the charge by the removal of any 
varnish, grease, paint, etc. The heat of formation of stannic 
chloride is high, and if the temperature be allowed to rise the 
iron may be attacked and the whole mass raised to incandes- 
cence. On the other hand, large quantities can be treated at 
one time, chlorine is cheap, the residual scrap is well stripped, 
and the stannic chloride is pure and in great demand. A plant 
to treat 200 tons of scrap per week would cost about £16,000 ; 
80 to 100 lb. of chlorine being used per ton of scrap treated, 
the cost of treatment is about equal to the value of the de- 
tinned scrap. Moist chlorine has also been proposed ; hydrated 
stannic chloride being used as a solvent 

Wet Chemical Processes 

Of wet chemical processes the only successful ones have 
depended in some way on caustic soda as the solvent. Although 
caustic soda solution will attack tin, the boiling solution is 
too slow ; more than two days being required, and then the 
scrap is not well stripped. The reaction can be speeded up 
by means of air, but oxidising agents in the solution gave the 
desired result with certainty. The use of alkaline solutions 
of chromates, nitrites, sodium chloride, sodium nitrate, man- 


ganese dioxide and litharge have been patented 


The litharge alkaline process patented in 1884 was success- 
fully at work in Germany in 1890. It fell into disrepute 
as the electrolytic alkaline process increased in popularity. 
It was again patented by Ramage in the United States in 
1911, the tin being separated from the stannate of soda solution 
by scrap galvanised iron. The alkaline nitrate process has been 
developed in the United States by the Goldschmidt Co., but it 
is difficult to see what advantages this process possesses. A 
recent improvement in the lead alkaline process has been worked 
out by the author and a simple continuous cyclic process 
obtained which offers advantages over other processes and has 
few drawbacks. ‘ 

The early added such an amount of massicott 
or litharge to a hot strong caustic soda solution that some 
of the litharge remained in suspension. This solution, near 
its boiling point, dissolves the tin from the tin plate, and 
deposits lead in a finely divided condition. A solution of sodium 
stannate is obtained from which the tin may be precipitated, 
in the metallic state by zinc, as metastannic acid by carbon 
dioxide, or as calcium stannate by means of lime. The finely 
divided lead may be oxidised by the usual methods and again 
dissolved to form a treating liquor 

Unfortunately, the chemistry of lead in an alkaline solution 
is very complicated and it is easy to obtain an insoluble lead 
oxide with consequent commercial loss. The nature of the 
solution of lead hydroxide in caustic soda is a matter of con- 
troversy, and careless manipulation, on a commercial scale, 
may lead to the precipitation of lead oxide in an insoluble 
form. The solution in dilute alkali is very different from that 
in concentrated solution. According to the strength of solution 
and the temperature, lead may be deposited as lead oxide in a 
very insoluble form 


workers 


Modern Treating Liquor 

In the latest process, more suitable solutions are obtained, 
and regeneration of the original liquor is readily accomplished. 
The treating liquor may be obtained in the first instance by 
dissolving lead hydroxide, precipitated from lead acetate 
by molecular proportions of sodium hydrate, in caustic soda 
solution of the requisite strength or by treating spongy lead 
obtained in the process of detinning with caustic soda solution 
in air 

This treating liquid consists of 4-42 per cent. lead, 10:25 per 
cent. caustic soda and 85-3 per cent. water, all by weight or in 


gram molecules t Pb, 12 NaHO: 185 water. ‘This solution, 
either hot or cold, is very stable although very active. Ata 
temperature of go° C. the tin is removed, by this solution, 


from the tin plate in a few seconds and until the lead in the 
solution is nearly all dispiaced the rate of attack is high. 
In this reaction, for every two atoms of tin dissolved three 
atoms of lead are deposited, so that the following equation 
does not completely indicate what occurs 


Sn H.PbOONa Pb H.SnOONa. 


hydroxide in excess alkali is a very 
agent, and there is little doubt that it 
becomes oxidized to stannate with a further deposition of 
metallic lead. The reaction is also interesting in that below a 
temperature of 56°:7° C. the rate of reaction is negligible 
At temperatures above 56°7° C. the rate increases as the tem- 
perature increases \ temperature of 90’ C. for the treating 
solution is used because the rate of evaporation is of definite 
value and the rate of reaction is as great as is desirable 

On account of the deposition of finely divided lead it is 
necessary to agitate the tin plate to ensure its removal from 
the surface of the material, and revolving drums are used so 
that the process becomes a continuous one. The sodium stan- 
nate solution obtained is treated with caustic lime, by which a 
precipitate of calcium stannate is obtained and the caustic 
soda solution regenerated for use. The precipitated lead is 
placed in a tower with the regenerated caustic soda and air 
blown through. After 20 hours the original treating solution 
is obtained by the hydration of the lead and its solution in the 
liquor. 

The author concluded with a reference to the treatment of 
dumps of ashes, clinker, slag, broken crucibles, etc., which are 
often found in the vicinity of old works, and may sometimes 
be profitably treated for the recovery of their metal contents. 
He expressed his thanks to Messrs. S$. G. M. Ure, A. H. Love- 
less and J. D. Parsons, who had all contributed to the work 
included in the paper. 
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Destruction of Chrome Nickel Heating Elements 


An Investigation into the Causes 


The following is abstvacted from a contribution by the Research Department of the Steatit-Magnesia 
‘ The Causes of the Destruction of Chrome Nickel Heating Elements.”’ 


1.G., Berlin, entitled, 


It is shown that, contrary to general belief, the 


wives themselves, and not the ceramic supporting materials, ave the cause of the trouble. 


HE causes which bring about the destruction of the nickel 
chrome and other resistance wires used for electrical heating 
have been studied by reproducing the most unfavourable 
working conditions, and taking observations of the result of 
deliberately overloading the resistance wire until it burnt out. 
Both chemical and electrical phenomena have been found to 
contribute to the production of the well-known coloured 
deposits and to the local overheating which causes the melting 
of the wire. Some surprising facts have been established, 
such as the formation of chromium trioxide by purely thermal 
reactions and the migration of the oxide mist so formed in the 
electrical field. 

The majority of electrical heating apparatus have as the 
source of heat resistance wires or strips consisting of an alloy 
of chromium and nickel, or chromium, nickel and iron. The 
heating element is in some cases carried on mica supports 
but more usually on formers of pressed ceramic materials 
The electrical heating industry, however, is constantly con 
fronted by the fact that such heating elements burn out under 
the most unexpected conditions and in a quite incalculable 
way. As arule, the ceramic materials are held to be respon 
sible for this. The opinion has been expressed that the 
ceramic material attacks the heating wire under the influence 
of the electrical current, or is itself ruptured electrically owing 
to the diminution in its dielectric strength on heating. The 
occurrence of coloured deposits on the ceramic Carriers 1s 
attributed to electrolytic action between the ceramic material 
and the wire. Arising from this belief, great importance has 
been attached to the insulating qualities of the material at 
high temperature, and the opinion formed that the smaller 
the shunt currents flowing through the carrier itself when 
heated, the more reliable is the material for the purpose 

Reproducing Conditions of Practice 

\ctually, however, it has been shown that the question 1s 
by no means so simple. It should be remembered that com- 
pounds of silicates and refractory oxides, substances which 
at high temperature conduct partly electrolytically and partly 
electronically, are in contact with glowing metals, which on 
their part at high temperature form and throw off conductive 
oxide crusts. On the other hand, it is found that the “ burn- 
ing-through ”’ phenomena on ceramic carriers of quite different 
composition are practically the same. The measuring of the 
insulating resistances of different materials also shows that 
the ceramic substances which have been found most satis 
factory in the electrical heating industry are not always those 
with the highest insulating qualities. 

During an investigation into these destructive reactions 
it was found possible to produce in the laboratory the pheno- 
mena encountered in practice, and study these in detail 

If a heating element, e.g., a bowl] fire former, which has 
been in use for some time, is dismantled, it is often found 
that there are coloured deposits on the surface of the ceramic 
former following the outline of the heating wire. The colour 
of these deposits is brown or brownish-green. Occasionally, 
one finds in the vicinity of these silhouettes diffused deposits 
of a lemon-yellow colour. The first part of the investigations 
was devoted to the question as to whether there is a con- 
nection between the conductivity of the ceramic material 
and these coloured deposits. The results of the chemical 
analysis were as follows : 

The yellow deposits contain chromium trioxide (CrO, 
in the anhydrous or hydrated condition. The presence of 
chromic acid ions is at once detected by the formation with 
silver nitrate of the red silver chromate Ag,CrO,. The 
potassium iodide starch reaction (precipitation of free iodine) 
and the reaction with sulphurous acid (formation of green 
Cr,O;) were successful. If these deposits are heated 
above 250°, the yellow colour disappears, due to dehydration 
and decomposition of the chromium trioxide. Nickel and 
iron are also present in the yellow deposits in the form of 
oxides, sometimes in only very small proportions. The 


also 


presence of nickel can be proved with Dimethylglyoxime, and 
iron by the well-known red colouring with Ammonrhodanid 
The brown and brownish-green deposits consist of oxide ot 
iron, nickel and chromium. It can be assumed that the nickel 
oxide formed at the same time as the chromium trioxide 
combines with this to form nickel chromate. This substance 
is stable up to nearly 500 As the deposits examined were 
completely dispersed or decomposed above 250°, it can be 
assumed that the chromic acid is either not at all, or to only a 
slight extent, combined with nickel. The iron reaction can be 
obtained only after previous treatment with concentrated 
acids, an indication that the iron is present in the deposits as 
Fe,O;, insoluble in water, and is also not combined with 
chromic acid. 
Yellow and Brown Deposits 

It was then necessary to ascertain whether these coloured 
deposits were caused by reaction between ceramic material 
and heating wire, whether the ceramic substance in any 
Way Causes or assists oxidation of the metals in the wire. If 
one places some chrome nickel wire on a white ceramic support 
and makes the wire glow strongly, the brown deposit is left at 
the places in direct contact with the wire, and this is surrounded 
by the yellow deposits. It is found sometimes that these 
yellow deposits extend past the end of the glowing resistance 
wire, that is to say, where electrolytic actions between the 
materials cannot have taken place. Whether the cerami 
material plays any part in the formation of these deposits 
is very simply ascertained by the following experiment. 

\ glowing chrome nickel wire stretched in the air 
between two points in front of and at 1 mm. distance from a 
ceramic plate under conditions in which direct contact was 
impossible. Aftera few minutes a yellow diffused “‘ silhouette” 
of the wire was formed on the plate. The temperature con 
ditions for the formation of deposits was also investigated. 
Che temperature at which definite evidence of the 
presence of chromic acid could be obtained was goo°. After 
heating the wire for one hour at this temperature, with the 
plate at 1 mm. distance, clear evidence of the presence of 
chromic oxide was established by means of a silver nitrate 
test. On increasing the temperature, the rate of deposit 
increased very rapidly \t temperatures from 1,100-I,150° 
wide yellow strips of deposit were obtained in 2 mins. In 
the centre of these strips, however, there was generally founda 
line of the described brown colouring The tests were then 
repeated with a silver plate to catch the deposit instead of 
one of ceramic material. The results were the same, and the 
presence of chromium trioxide was definitely established in 
This proves that the ceramic material 
nothing to do with the formation of the coloured deposits, 
but acts merely as a collector for the oxidation products of 
the wire. 


Was 


lowest 


this case also has 


Production of Ozone 

Above goo C. the chrome nickel wire produces large quan 
tities of ozone from air. The characteristic smell of ozone 
can be readily detected in the vicinity.of the glowing wire and 
its presence confirmed by the usual chemical tests. If one 
places the glowing wire in a glass tube and passes a slow 
stream of air over the wire and over a filter paper with Arn- 
hold’s reagent (an alcoholic solution of tetra-methyl-diamino- 
diphenyl-methane), the paper shows the usual violet colour. 
There is an obvious connection between the presence of this 
ozone and the formation of the chromium trioxide. 

The whole process is probably this: The glowing wire 
throws off a certain amount of vapour or of ions of the metal 
and the atoms or ions thrown off are oxidised in the ozonised 
air layer around the wire. <A very fine separated oxide mist 
forms in the neighbourhood of the wire and settles 
on the nearest article. To bring about the formation 
of the yellow deposit there must be relatively cool collecting 
surfaces near the wire. If the temperature of the collecting 
plate has risen above 250°, the chromium oxide decomposes 


cooler 
solid 
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into chromium sesquioxide, and the dark deposits are formed. 
We were unable to decide with our experimental apparatus 
whether all chromium sesquioxide found on the cerami 
plate was formed from chromium trioxide or whether it was 
formed direct. The yellow deposits are formed more readily 
on porous than on dense plates. Apparently the porous plate 
on account of its smaller thermal conductivity offers cooler 
collecting surfaces, especially on the edges of the material 
The examination of burnt out heating elements with spiral 
wire coils in some cases brought to light pieces of wire in which 
two neighbouring windings were firmly melted together It 
was to be clearly seen that the metal had temporarily fused 
at the end of the winding. At certain points, therefore, the 
wire had attained a temperature of at least 1,250 It is not 
impossible that the temperatures reached were much higher 
for the melting 
to over I 400 


in what way the 


points of wires of chrome nickel alloys go up 
Investigations were then made to ascertain 

high temperature was attained at these 
points. If short circuits are deliberately produced between 
adjacent turns of the 
clearly seen that the wire glows more 
than elsewhere 


wires of a heating element it will be 
brightly at these points 
rhe shunt current from winding to winding 
can only be of small magnitude on account of the high contact 
resistance and the small voltage difference, but this is con 
centrated into such a small conductor that the 
temperature can exceed that of thi wire by several 
hundred degrees 


cross-section 


slowing 


Conclusions from Tests 
At these points a clearly perceptible and progressive fusion 
of the wire sets in until it eventually burns out \ small arc 
forms and the wire is melted and simultaneously oxidised 
There are now two things that can happen; the melted metal 
can make contact with the neighbouring winding and thereby 
avoid breakdown; the point recools and the resistance is 
again ready for use. Otherwise the fusion continues. Oxides 
of chromium, nickel and iron are formed These are con 
ductive at high temperature and prevent a quick extinguishing 
of the ari The heat now becomes so great that the oxides 
react with the carrier and form a dark-coloured clinker (o1 
slack). After the arc is finally extinguished, black spots are left 
which by fusion have penetrated the material deeply and in 
the case of thin-walled tubes, sometimes extend right through 
the wall of the tube 
The general result of the tests described may be stated as 
follows he well-known burning out of heating elements, a 
frequent source of trouble, is caused by the wire. Heating 
wires must obviously be treated much more carefully and 
considerately than is generally the case Phe 
deposits ox curring so extensively without the 
electrolytic co-operation of the ceramic material serve as a 
proof that overheating has taken plac Where it is a question 
of the supply of radiating heat, a glowing temperature of 900° 
should be sufficient, and resistance wires and strips heated 
to much lower temperatures should be employed where only 
low temperature heating is required. If an arc occurs on the 
burning out of the heating wire, the ceramic element is also 
injured by the action of the oxides. The actual conductivity 
at high temperature of the ceramic material has much less 
importance than has hitherto been assumed 
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Canadian Nickel Refining 

THE International Nickel Company has awarded to the Dom- 
inion Bridge Company of Montreal a contract for steel work 
amounting to about {100,000 in connection with the new 
plant at Sudbury, at which nickel and copper matte will be 
separated. The total cost of this further addition to the 
company’s programme will be about 4400,000 and the new 
plant is to carry out that portion of the refining process by 
which nickel is separated from the copper content in the 
Bessemer matte produced at the Copper Cliff smelter. 

At the present time matte is despatched from Copper Cliff 
and Coniston to the company’s plant at Port Colborne, Ontario, 
where nickel is refined, the blister copper being sent back to 
Copper Cliff for treatment in the new plant of the Ontario 
Refining Company, Ltd. The new structure will use the 
equipment of the No. 1 refinery unit, which is now being 
transferred to Copper Cliff from Port Colborne. A year’s 
work will be taken up in the re-installation of this equipment, 


200 men being employed on construction work 


The Estimation of Cobalt in Ferro-Cobalt 


(From a Correspondent) 
[HE best method for the estimation of cobalt in ferro-cobalt 
seems to be the electrolytic method. The procedure is 
similar to that employed for nickel and may conveniently be 
carried out as follows. 

Dissolve half a grain of drillings in the smallest possible 
quantity of nitric acid, and when solution is complete add 
about 20 ccs. of 50 per cent. sulphuric acid and evaporate 
to fumes of sulphur trioxide. In order completely to eliminate 
nitric acid, which would interfere with the electrolysis, the 
solution should be allowed to fume strongly for about ten 
minutes. Cool and dilute with 20 ccs. water. Heat the 
solution to nearly boiling and pass hydrogen sulphide to 
precipitate copper and arsenic. -Filter and boil the solution 
in order to expel hydrogen sulphide completely. Add 2 ces 
hydrogen peroxide to oxidise ferrous compounds to ferric 
state and then add ammonium hydrate until slightly alkaline 
and boil. Filter otf the ferric hydroxide and wash with water 
containing a few drops of ammonia. KRedissolve this iron 
precipitate in a small quantity of dilute sulphuric acid, adding 
a few drops of hydrogen peroxide to keep the iron oxidised, 
and precipitate as before with ammonium hydrate. Combine 
the two filtrates 

In presence of comparatively large amounts of iron the 
basic acetate separation of iron is necessary instead of the 
double precipitation with ammonia as above, as ferric hydro- 
xide occludes some cobalt 

rhe solution containing the 


ammoniacal 


combined filtrates is made 
with 50 ccs, of strong ammonium hydrate and 
electrolysed as usual. If possible some method of agitating 
the solution during electrolysis should be employed. The 
solution should be tested for complete deposition by mixing 
a drop with few drops of colourless ammonium sulphide 
When no dark coloration is produced the electrolysis is 
finished Che cathode is washed in water, then alcohol, dried 
and weighed, and the increase in weight gives the cobalt on 
} gram of sample 

It should be noted that any nickel which may be present 
will be deposited with the cobalt, and should be estimated 
separately by the dimethylglyoxime method and deducted 
from the weight of the deposit. 

In cases where an electrolytic apparatus is not available, 
the best alternative is probably the phosphate method. To 
do this, weigh down one gram of sample and proceed as above 
to the stage when the filtrate is obtained from the double 
iron precipitation. Now make faintly acid with acetic acid 
and then make up to 500 ccs. and take 100 ccs. equal to +2 
grams sample. Heat the solution to boiling and add a solu- 
tion of ammonium phosphate containing about ten times the 
amount of cobalt likely to be present, stirring vigorously 
during the addition. The bulky violet precipitate which is 
at first formed gradually changes to a pink dense crystalline 
precipitate. This is allowed to settle, filtered off, and after 
washing well is ignited carefully to cobalt pyrophosphate 
which contains 40°41 per cent. cobalt. 





Errors in Molybdenum Analysis 

SEVERAL cases in which widely divergent amounts of molyb- 
denum were reported by different responsible customs labora- 
tories, to which quartered portions of the same pulp samples 
had been sent for analysis, have recently been investigated by 
the Rare and Precious Metals Experiment Station of the 
United States Bureau of Mines, in co-operation with the 
University of Nevada, Reno, Nevada. An oxidized lead ore 
which contained considerable vanadium and less than a per 
cent. of molybdenum was reported as containing molybdenum 
trioxide ranging from 3:14 to 0:24 per cent. The high results 
were due to the non-complete elimination of vanadium from the 
molybdenum. 

A fine grained rock containing considerable graphite did 
not indicate clean residues by the usual acid decomposition. 
Several chemists used prolonged fusion with soda ash and 
nitre. The solutions contained phosphorus derived from 
the ore which was precipitated as lead phosphate and mistaken 
for the molybdate. The elements most likely to cause trouble 
are vanadium, tungsten, uranium, arsenic, antimony, titanium, 
tin, phosphorus and chromium 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


Non-Ferrous Metals in Chemical Engineering 

Dr. RICHARD SELIGMAN, the president of the Institute of 
Metals, gave a lecture on November 13, at the Royal School 
of Mines, and before the London Section of the Institute, 
on the use of non-ferrous metals in chemical engineering. He 
spoke on the design of plant, and the temperature conditions 
which metals have to encounter in chemical factories, and the 
heavy loads they have often to withstand, and he also dealt 
with corrosion problems, not only from the point of view of 
the lasting properties of the metals exposed to corrosive 
influences, but from that of the possible contamination of the 
product from the formation of noxious adulterants. He then 
dealt specifically with the use, in chemical plant, of lead, tin, 
copper, platinum and silver. He stressed the admirable 
properties of nickel, but pointed out that, owing to its absorp- 
tion of gases at elevated temperatures it often became almost 
unworkable. Aluminium had very many valuable appli- 
cations but its proneness to exaggerated grain growth and 
the formation of large crystals required to be guarded against 
when annealing followed on the cold working of the metal 


The Nitrarding of Steel 

In view of the steadily increasing interest which is being 
taken in notrogenising, nitriding, nitrarding or nitrating steel 
(the nomenclature of the process is still somewhat indeter- 
minate) it is interesting to review the literature of the influence 
of nitrogen on iron, and on nitrogen-iron alloys and to note 
how greatly opinions have altered within the last 25 years. 
The view that the effect of nitrogen was purely baneful 
been relegated to the past. The work of Fry helped to elucidate 
the earlier work of Braune, Andrew, and others, while Bramley 
and Turner, in Part IV of their very detailed investigations 
on the gaseous cementation of iron and steel, published in the 
Carnegie Scholarship Memoirs of the Iron and Steel Institute 
in 1928, investigated the influence of various mixtures of 
carbon monoxide and ammonia, at different temperatures, 
on ‘‘ Armco ”’ iron—the usual basis for research work on iron 
—and found that the “ carburising ’”’ properties of mixtures 
containing ammonia were much stronger than those of carbon 
monoxide, either alone or with admixture of hydrogen. 
When nitrogen was substituted for ammonia less nitride is 
formed during cementation, and it was also found that the 
presence of nitrogen completely altered the microstructure 
of iron-carbon alloys, and that, at above 800° C. marked 
segregation of the cementite occurred. Many other investi- 
gators have worked on the subject. 


Rationale and Applications of the Process 

THE latest researches available were undertaken by Mr. B. 
Jones, of the Department of Metallurgy, University College, 
Cardiff, and form the subject of a doctorate thesis which has, 
moreover, been awarded a special prize in an open competition 
inaugurated by a contemporary (The Ivon and Steel Industry, 
December, 1930). It is a remarkable piece of work, one of 
the kind in which this country has not hitherto, unfortunately, 
been as prolific as France, Germany or America, an example, 
that is, of a detailed scientific investigation directed to pro- 
moting technical progress. Mr. Jones finds, in effect, that not 
all classes of iron and steel can be beneficially subjected to 
nitrarding. In those in which it may be advantageously 
employed the after treatment is very important, as untempered 
specimens display great brittleness and loss of tensile strength 
This, of course, bears out the older views as to the noxious 
effects of nitrogen, in steel. What is new is the discovery of 
means of obviating these and deriving important advantages 
from proper control. Mr. Jones also finds that the presence of 
nickel and of chromium favours the best results obtainable 
by nitrogenisation. He describes, too, what may be called a 
duplex process, calorising and nitrogenising as well. Such a 
process is, however, of no benefit to austenitic steels, nor to 
high chromium, nickel-chromium, chromium-vanadium or 
chromium aluminium steels, but is of distinct benefit to plain 
carbon, nickel, nickel vanadium, and _ nickel-chromium- 
vanadium steels when a large increase of hardness is induced 
by the double process. By calorising, it is found that certain 


steels which would not otherwise yield to nitrogenisation 
could be nitrarded, with the resulting valuable case-hardening 
ettects. 


Metallurgy and Steam Engineering 

HE conceptions of the engineer are always a little ahead 
of his ability to give them formal expression ; the principles 
he applies are applicable only within the limitations of the 
materials with which the metallurgist is able to supply him 
lhe aeronautical motor developing a unit of horse-power pe1 
pound weight cannot materialise until the metallurgist places 
in the hands of the engineer a metal or an alloy capable of 
enduring temperatures and stresses beyond those which the 
metals and alloys at present at his disposal can safely with- 
stand. The demand, to-day, is for materials exhibiting, in the 
highest degree, tensile strength, workability (by which a 
whole host of operations are nowadays to be understood) 
corrosion resistance and heat resistance Duplex metals, 
by which is meant the core of one with an exterior of some 
other may serve in some cases provided the external protecting 
metal will stand up to the requirements, but in the main, a 
homogeneous metal is necessary, while, in regard to stationary 
steam or gas driven engines, where the element of massiveness 
detracts only on the score of prime cost, from the maximum 
efficiency, in the industrial sense the homogeneity must be 
both physical and chemical. Hence the greatest interest 
attaches to all research work on high heat high tensile metals 
and alloys the creep strength of which may prove equal to 
long-continued stresses of a diverse kind, undergone at relatively 
high temperatures. : 


Conditions which have to be Met in Practice 

THE critical pressure of steam is 3,160 lb. per sq. in., but 
this accompanies a comparatively low critical temperature 
There are plenty of materials that, even at that pressure and 
temperature, could be relied upon, and, indeed, the Benson 
boiler is designed to work in that condition. It has not, 
however, made much progress, and it is evident that the 
direction along which high-pressure high-temperature steam 
practice will develop is in the utilisation of higher tempera- 
tures still, but with pressures not exceeding 2,100 lb. per 
square inch. The nearest practical approach to this is that 
attained in the Loeffler boiler. Three plants, one in Vienna 
one in Berlin, and one in Vitkovice, Czechoslovakia, are now 
working on this principle, employing temperatures of 930° F. 
(500° C.), and pressures of 1,850 lb. per sq. in. This has only 
become possible by using special steels, and for the parts most 
subject to these intensive conditions it is understood that 
molybdenum steels are being used. Attention is, as a matter 
of fact, being intensely focussed on high endurance high 
corrosion and heat resisting materials, both at home and 
abroad, and a good many kinds of steel are being experi- 
mented upon. At these high temperatures corrosive influences 
that can ordinarily be ignored, make themselves felt and even 
pure water exercises corrosive action, particularly at the 
pressures developed. On the subject of heat and corrosion- 
resisting materials a very valuable memoir has just been 
published by the Iron and Steel Institute, from the pen of 
Dr. Valenta, of the famous Skoda works. It deals exclusively, 
however, with high chromium, high carbon cast iron, and with 
these alloys with aluminium as an additional element, and 
further, only with the constitution of these alloys and with 
their scale-resisting, rather than with their creep-resisting 
and tensile characters. 


Cosmetics and Metallurgy 

Ir has more than once been alleged—and not only by dis- 
tinguished speakers at dinners of Metallurgical Institutions— 
that it was to the use of cosmetics of mineral origin that, in 
prehistoric times, the discovery of the art of smelting metals 
was due. The legend runs that some irate husband in the 
distant past made a bonfire of his wife’s ‘“‘ beauty box ’’ and 
thereby reduced its metallic contents ‘‘in contact with 
carbon ’’ with the result that metal products were subse 
quently discovered amongst the ashes of the connubial 
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hearth: The use of mineral powders as toilet adjuncts is, of 
course, extremely ancient, and colour is lent to the hoary 
legend by some recent discoveries made, by Professor Raymond 
Dart, of the Witwatersrand University, in Northern Rhodesia, 
and described recently in The Times. Near Broken Hill there 
was found the remains of an ancient manganese mine, the first 
of its kind to be discovered, and it can hardly be imagined that 
the deposits were worked for their metailurigcal value 

Dr. Raymond tells us, as other scientists have told us before, 
that manganese, in the form of the black crystalline pyrolusite, 
was used for dusting the hair, in ancient times, just as red 
ochre was used for imparting the fashionable tint to the skin, 
and powdered green malachite was used, mixed with unguents, 
for painting the eyelids. To this list may be added antimony 
compounds, such as the sulphide, used as a depilatory, while 
many other instances will occur to those familiar with the 
composition of the cosmetics of the modern beauty shop. It 
may well be that to the accidental or purposive burning of some 
of these that the origin of the art of metallurgy in ancient times 
is to be ascribed, the forest fires of Lucretius notwithstanding 

What has yet to be proved is that it is to the use of cosmetics 
by women alone that the metallurgical arts are to be ascribed, 
for ancient man was not without his vanities, and his prehistoric 

vanity bag 


International Aluminium Competition 

AN annual competition, open to inventors of any nationality 
has just been inaugurated by the International Aluminium 
Bureau to encourage the development of the aluminium in- 
dustry. It will be divided into two sections, each with a 
prize of 25,000 French francs, the first devoted to proposals 
relating to the manufacture of an article or machine in alu- 
minium or aluminium alloy, and the second dealing with 
improvements in the methods of working or using aluminium 
or its alloys, such as soldering, insulating, plating, etc. In 
addition there is to be a special prize of 50,000 French francs 
for the author of a suggestion which has exceptional interest or 
value under either section. The entries must contain a 
detailed description of the article or process and should give 
sufficient data to admit of experimental trials to enable the 
claims to be verified. The opening date of the competition 
will be January 1, 1931, and entries must be forwarded, in 
duplicate, to the Bureau International de 1’Aluminium, 23- bis 
Rue de Balzac, Paris, 8e, between that date and April 1. 
In order to protect their ideas, competitors may apply for 
Letters Patent covering their invention, provided that their 
application occurs after the opening date of the competition. 
The bureau, on its part, undertakes not to divulge publicly 
the contents of the manuscripts submitted for the competition, 
which have not received an award, so long as they remain in 
their possession. The act of submitting a proposal to the 
Bureau for this competition is to be regarded as constituting 
an offer of the invention for sale, in the first instance to the 
bureau and then to any of the Associated companies, on terms 
and conditions to be mutually agreed. In the event of the 
Bureau or its associated companies refusing the offer, or their 
inability to agree on a price for the acquisition of the invention, 
the author can resume his rights, whether or not a patent has 
been taken out. 


A Really Rare Metal 


THERE are a number of metals known to the scientific world 
as “‘ rare metals,’’ but few of them have been produced in so 
small a quantity as columbium, according to the United States 

3ureau of Mines, Department of Commerce. Except for 

about one-half ounce of metallic columbium made in 10906, 
the metallic columbium exhibited recently by a Chicago firm 
at the twelfth exposition of chemical industries represents the 
world’s supply, consisting of 25 pounds of the metal, in sheets, 
bars, rods, and wire 

For all of its scarcity, columbium is not particularly valuable, 
as it has as yet found little or no industrial application. The 
properties of columbium resemble very closely those of 
tantalum. It is inert to nearly all chemical action and is 
soluble in a mixture of nitric and hydrofluoric acids. It 
readily absorbs gases by occlusion and has been patented as a 

getter ’’ in vacuum tubes. It may be rolled, drawn, ham- 
mered, formed, or cut with ordinary working tools. It welds 


readily to itself and other metals by the spot-welding process. 


Columbium has received comparatively little attention 
perhaps because of the difficulties in the methods available for 
its extraction. The adoption of a satisfactory method ot 
separation would not only bring into use one more of the rare 
metals but would bring about a cheaper production ot 
tantalum 


The Cornish Tin Mines 

SPEAKING at the annual dinner of the Royal Geological 
Society of Cornwall at Penzance on November 22, Captain 
F. C. Cann, manager of Geevor Mine, St. Just, which is one 
of a number of others closed by the tin slump, said Cornish 
mining men had no need to be pessimistic, as he believed that 
next year they would see a big improvement and their mines 
would be flourishing again. Although he did not expect they 
would get back to the prices they had two or three years ago, 
they would nevertheless see prices which would make mining 
remunerative, and those mines which were worth restarting 
would be restarted. The one very salient point, so far as 
Cornwall was concerned, was that it could be depended on fo1 
generations for the production of tin. The world depression 
at the present time had been brought about through dredges 
working on alluvial tin, mostly in Malay and Siam, and they 
knew that the life of those deposits was very short, compared 
with the mineral deposits in Cornwall. Remarks were some- 
times heard from the older people that there were not so 
many mines in Cornwall as there used to be. Forty years ago 
there were a number of mines working at St. Just, for instance, 
but the amount of mineral produced by only two mines there 
the year before last was greater than any mineral production 
in the St. Just area in the whole of its history. Science had 
enabled mines to deal with larger tonnages. 

The Society’s gold medal for the year has been presented to 
Professor Lawn, president of the Institute of Mining and 
Metallurgy, tor his work in mining geology. 

The Case for Nickel Coinage 

THE case for nickel coinage, with a plea for its wider adoption 
in the British Empire, are set out in an article in a recent 
issue of the Nickel Bulletin. 

“The chief virtues of copper-nickel money compared with 


bronze,’’ the article states, “are its pleasing colour, its 
comparative resistance to corrosion, and its hardness. The 
white1ess of the metal is due to the nickel content, 
25 per cent. of nickel serving to produce a_ pleasing 
white colour. The potency of nickel in this respect may 
easily be seen by comparing a 75°25 per cent. copper-nickel 
coin with a worn British silver coin, such as were issued 
between 1922 and 1927, for though these latter coins 


contain proportionately 25 per cent. less copper than the 
copper-nickel coins, their colour in the worn parts resembles 
that of straw. Superior as copper-nickel is to bronze as a 
coinage metal, it falls short in many ways to pure nickel, 
especially in regard to its liability to counterfeiture, its lesser 
durability, and its non-magnetic property. Seeing that nickel 
and nickel alloys are nowadays the most popular metais 
employed for token coinage throughout the greater part of the 
world, it seems strange that the British Empire, and par- 
ticularly the Mother Country, should lag behind other countries 
in adopting them ; the more so when it is borne in mind that 
go per cent. of the world’s production of nickel comes from the 
Dominion of Canada. 


Replacement of Bronze 

‘‘ THERE are good reasons perhaps why Great Britain, with 
her wide-flung interests, should be cautious in substituting 
nickel for silver in her silver coinage, for any step taken that 
contributes still further to the recent fall in the value of silver 
must necessarily reduce the purchasing power of the rank and 
file of the populations in the East; in such countries for 
instance as China, where the currency is still on a silver basis. 

3ut there seems to be no sound reason for hesitating to replace 
the cumbrous bronze pennies and half-pence of the Empire 
by clean copper-nickel coins of more convenient size and 
attractive appearance.” 

The writer goes on to give details of the nickel coinages 
adopted throughout the Empire from the first issue in Jamaica 
in 1869 to that of the Irish Free State two years ago, and 
concludes with a review of the Empire’s position as a producer 
of coinage metals. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


HERE has been no improvement whatever during the past 
month in the iron and steel trade of this country, and we are 
now entering upon the last month of the year with no promise 
of its being any less gloomy than the period through which we 
have just passed. ‘True, there is plenty of talk of an early 
change towards better trade. The Federation of British 
Industries has issued its forecast of an upward movement 
early in the New Year, a forecast which has been heartily 
endorsed by the Chancellor of the Exchequer in one of his 
recent speeches. One can only hope that they are true prophets, 
but even if they are we have still some dreary weeks ahead 
of us, under trading conditions which have been unparalleled 
for many years past. Some of the district reports have 
indicated rather more inquiry but there is nothing very tangible 
in that, and actual business shows no increase. 


Continental Steel Prices 

Prominence has been given to the advance in prices of 
Continental steel, but it would be a stretch of the imagination 
to describe that as a result of an improvement in trade. The 
disturbance which arose from the break-up of the European 
Steel Cartel is settling down, and this increase in prices is a 
natural consequence of that settlement, as it was obviously 
impossible for the ruinous prices at which foreign steel has been 
offered of late to continue indefinitely. The advance varies 
from 5s. to 7s. per ton, but, after all, what help is that to us ? 
It has practically no effect on the position as far as this country 
is concerned. The prices quoted by Belgium, France and 
Germany for export, for plates and sections, are 50s. to £3 per 
ton below our prices, and it is obvious therefore that it will 
need several advances like that which has just been announced 
to remove the handicap under which our steel works are 
suffering ; and nothing short of protection will achieve that 
result. 


Foreign Dumping 

This leads us to another consideration, which is worthy of 
attention. Itis a point which seems to have been overlooked, 
although the Chairman of the South Durham Iron and Steel 
Co. dealt with it in his speech a few days ago. There has been 
a lot of talk in Parliament and in the press about the condition 
of the iron and steel industry, a lot of useless advice has been 
given by people who know little or nothing of the inside of the 
trade, and there has even been the threat of parliamentary 
action, presumably similar to that taken in the coal mining 
industry, to compel the steel makers to put their house in 
order. They are literally commanded to rationalise and 
re-organise. 

The scope of such schemes is in the elimination of 
waste and overlapping, and the reduction of overhead 
charges. The best conceived of such schemes may possibly 
effect a saving of some shillings per ton in the cost of produc- 
tion, put it even as high as 1os. per ton which is quite an outside 
figure not likely to be attained. How far does that go to meet 
the position disclosed .by the figures quoted above? If 
everyone worked for nothing we should still be unable to bring 
our costs below the continental selling prices. When that 
fact has got through to the understanding of those who are so 
ready to criticise the steel makers and whose parrot cry is 
‘rationalisation !’’ they may begin to realise that the real 
remedy lies elsewhere. By all means let rationalisation be 
carried on, in the true meaning of the word, and not merely 
lumping together a lot of inefficient units; but at the same 
time steps must be taken to prevent the wholesale dumping 
of foreign steel into this country ; without that, rationalisation 
is ineffective. 

Given that protection, however, our steel works would 
enjoy a much larger share of our home trade, which 
would in turn give them more power to compete in the export 
markets. It must not be forgotten that the post-war growth 
of competition in the overseas markets, from the other steel 
producing countries, has become a serious menace to our own 
export trade; and if Russia succeeds in her five-year plan, 
as she may well do, we shall find it still harder to maintain a 
footing. 


Misleading Reports on Steel Industry 

It would really be doing a great service to the industry as a 
whole if we could get some authoritative report on its actual 
condition, compiled by someone who is actively engaged in 
it and who knows the inside working from practical experience, 
and have that report given wide publicity as a counter to the 
misleading reports that are flying about. It is true that there 
are some inefficient plants which might well be closed down, 
but on the whole our steel works are up to date and efficiently 
operated, bearing in mind the particular class of trade for whic h 
this country is best suited, which, let it be said, is not the 
mass production of the American kind. There is far too much 
readiness to condemn the steel trade as altogether incompetent, 
and it is annoying to find so much eager prominence given to 
adverse reports, while little or nothing favourable is published. 
It will be remembered that not long ago a Mr. Replogle ot 
America published a report on our iron and steel industry, 
which received wide publicity in the press. Of course, he 
condemned the industry as being hopelessly inefficient. Yet 
when inquiries were made, no one could find any connection 
between him and our steel industry which entitled him to 
make such a report. He was quite unknown to the leaders 
of the industry, and he had no inside knowledge of it, otherwise 
he would not have made the unpractical suggestions that he 
did. Now the politicians are taking up the tale and lecturing 
the steel makers on their shortcomings. Itis high time they 
were shown what untiring efforts the steel makers have put 
forth and the measure of success they have achieved in trying 
to overcome the difficulties which were created by the war 
and the burdens imposed by the politicians since the war. 


Price Levels 


It is not safe to say that our home selling prices have yet 
reached bottom, and until, in the opinion of buyers, that point 
is reached, we are not likely to see any extensive buying 
movement. The manner in which the prices for uncon- 
trolled materials are cut by the competing makers is 
sufficient to deter consumers. 

Moreover it is none too certain that controlled prices will 
retain their present level. In pig iron a reduction of 2s. 6d. 
per ton all round was made in the middle of November by the 
Central Pig Iron Producers Association which controls the 
supply in the Midlands. This was done to meet the threatened 
Continental competition, and seems to have achieved its 
object, although it has not brought out much business. The 
Cleveland makers are firmly maintaining their prices, refusing 
to make any further concessions. They have steadily reduced 
prices and output to meet the falling off in demand, but have 
now reached a price level beyond which they will not go. 
The hematite makers are following the same policy, as they 
have reduced production almost to the minimum. As for 
the controlled prices of steel plates and sections, they must 
remain as they are until the next joint association meeting in 
January, but there will be little business done before then. 
An advance 1s, of course, out of the question, yet notwithstand- 
ing the depression in trade it is to be hoped that no reduction 
is made at that meeting, as it would bring no compensatory 
benefit to the steel makers. When the rebate and the carriage 
are deducted, these prices are very lean ones. The most 
pressing problem at present is to secure sufficient orders to 
keep the mills running. Short time working appears to be 
general throughout the trade. Shipbuilding is slack, con- 
structional engineering is also quiet, while the locomotive 
builders and the boiler makers have less work than for some 
time past. The development of the use of steel arches and 
props for the collieries is helping those steel makers who have 
fitted themselves for this work, but the total weight is com 
paratively small. 

The production figures for October show a further decrease. 
The pig iron output was 415,000 tons, compared with 425,000 
tons in September. Eight furnaces were put out of blast 
during the month. The output of steel was 512,500 tons, 
compared with 580,600 tons in September 
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Some Inventions of the Month 


By Oar Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Alloys for Pistons 

ALUMINIUM-SILICON alloys particularly suitable for the 
pistons of internal combustion engines are described in 
Specification 334,656, bearing the International Convention 
date December 22, 1928, by Aluminium, Ltd., of Toronto, 
Canada, Assignees of R. S. Archer and L. W. Kempf of Cleve- 
land, Ohio, U.S.A., and in Specification 334,777, bearing the 
International Convention date August 15, 1929, by Kk. Schmidt 
Ges. of Neckarsulm, Wurtemburg, Germany. 

334,056. The alloys contain about 7-15 per cent. of silicon 
together with o-2—3 per cent. of magnesium, 0-5-7 per cent 
of nickel, and o-7—3 per cent. of copper. Manganese, chro- 
mium, or titanium may also be added, and iron may be 
present as impurity. The Specification as open to public 
inspection under Section 91 (3) (a) of the Acts contains addi- 
tional subject-matter in that the silicon content of the alloys 
may be raised to about 25 per cent. 

334.777- The contain 70 per cent. or more of 
aluminium and about 15-25 per cent. of silicon, together with 
about 0-2-3 per cent. of chromium and 0-5-3 per cent. each 
of manganese, cobalt, and nickel, with or without 0-5-1 per 
cent. of titanium or molybdenum. Antimony may also be 
added to the extent of 0-5-3 per cent., and iron may be present 
In some Cases. 

Casting Metals 

In making castings of aluminium or its alloys the moulds p 
rest on a detachable chilling plate 7 in front of a melting 
and degasifying furnace d, and the plate is provided with 
tubes m for introducing the metal into the moulds from the 


alloys 





furnace. Each tube is conical and is aligned with a double 
conical hole & in the plate. To fill the moulds the air is ex- 
hausted through tubes x. The furnace d, fitted with electric 
heating elements e, is supplied at a with molten metal from a 
main furnace. Cooling means may be provided near the 
constriction / to ensure solidification and ready fracture, and 
solidification may be controlled by means for heating the 
moulds locally or entirely. See Specification 334,435 bearing 
the International Convention date October 29, 1928, by 
Vereinigte Aluminium-Werke Akt.-Ges. of Lausitz, Germany. 
Electrolysis 

In the electrolytic deposition of gold and silver the electro- 
lvtes used are solutions of the oxygen-free iodine compounds 
of the metals in solutions of salts such as iodides of the alkali 
or alkaline earth metals. A current density of 100 amperes 
per square metre at o-1-0-3 volts is suitable, and soluble or 
insoluble anodes may be used. See Specification 333,462, 
bearing the International Convention date December 11, 
1928, by A. Mozer of Berlin. 
Reducing Ores 

Ix the reduction of iron or other ores with carbonaceous 
reducing shaft furnace, the combustible gases 
escaping from the upper part of the furnace are partly burnt 
with oxygen and blown back into the charge, a continuous 
circulation of the gases being thus maintained. Alternatively 
the escaping may be treated for removal of carbon 
dioxide, as by freezing or absorption, partly burnt with 
oxygen, passed through carbon or coal to increase their con- 
tent of carbon monoxides, again partly burnt with a further 
supply of oxygen and blown back into the charge. The 
application to the production of iron sponge is described and 
illustrated in detail. The oxygen required may be obtained 
cither by the Linde process or by electrolysis of water, and 
in the latter case, the hydrogen generated may be blown into 
the iurnace See Specification 334,500, dated, April 26, 1929, 


agents 1n a 


fases 


by E. A. A. Grénwall and H. J. H. Nathorst, of Stockholm, 
Sweden. 
Titanium 

A pRocEss for producing homogeneous titanium or ferro- 
titanium melts by aluminic-thermal reaction is described 
in Specification 333,816, bearing the International Convention 
date November 1, 1928, by W. and H. Mathesius of Berlin. 
Chromates, tungstates, manganates, permanganates, uranates, 
and like salts of acids derived from the oxides of the heavy 
metals are added to the mixture to effect a regular deposition 
of the regulus. Such salts may be alkali or alkaline earth 
salts, or may be salts of heavy metals such as iron, nickel, 
cobalt, manganese, uranium, tungsten, molybdenum, or 
vanadium, in which case the metallic radicle passes, together 
with the metal from the acid radicle, into the titanuim or 
ferro-titanium regulus. 
Welding Copper 

A WELDING rod for use in the acetylene or like gas process of 
welding copper is described in Specification 333,466, dated 
November 2, 1929, by W. Andrews, of Norton-on-Tees, Dur- 
ham, and Imperial Chemical Industries, Ltd., of London. It 
consists of copper together with small quantities of silver 
and deoxidant, and is coated with a deoxidant and flux. 
Thus a copper alloy may be used containing o*5 per cent. 
of silver and 0-06 per cent. of phosphorus coated with a mixture 
consisting of 1 part of fluorspar and 3 parts of a powdered de- 
oxidant alloy containing 15 per cent. of magnesium, 30 per 
cent. of manganese, and 50 per cent. of silicon. <A suitable 
deoxidising mixture in the coating consists of iron or copper 
with a high percentage of manganese, silicon, or phosphorus. 
An example is given of a rod comprising a copper alloy con- 
taining 0-06 per cent. of phosphor silver plated with 0-5 per 
cent. of silver and having a coating consisting of 3 parts of 
ferro-silicon containing 80 per cent. of silicon, 2 parts of phos- 
phor copper containing 15 per cent. of phosphorus, and 1 part 
of a mixture of equal parts of lime and felspar. The work may 
be coated with a flux comprising an aqueous paste of 6 parts 
of boric acid, 1 part of aluminium phosphate, and 1 part of 
fused borax. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 


liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.] 

DOMINION STEEL CORPORATION, LTD., Sheffield.— 
Registered November 11, £400 debentures, part of £5,000 and 
5 per cent. bonus payable in certain events; charged on part 
of building in Queen Street, Sheffield, also general charge. 
*/1,000. August 4, 1930. 

KAMUNTING TIN DREDGING, LTD., London, E.C.— 
Registered November 14, £100,000 debentures (secured by 
Trust Deed dated November 6, 1930); charged on mining 
leases in F.M.S., also general charge. *Nil. January 2, 
1930. 

MERU TIN, LTD., London, E.C.—Registered October 30. 
$42,857.14 collateral charge (supplemental to £5,000 debenture 
dated October 11, 1929), to Eastern Smelting Co., Ltd., 
Princes House, Gresham Street, E.C.; charged on a mining 
lease. */5,000. December 27, 1929. 

TAVOY TIN DREDGING CORPORATION, LTD., Lon- 
don, E.C.—Registered October 23. £125,000 (not ex.) deben- 
ture stock and 5 per cent. premium (secured by Trust Deed 
dated October 17, 1930); charged on certain mining leases, 
etc., also general charge. * August 6, 1929. 
Satisfaction 

WELDLESS STEEL TUBE CO., LTD., Wednesfield.— 


Satisfaction registered October 29, £100,000 (not ex.), regis- 
tered November 17, 1926. 
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MEiNERAL OJL 
REFINING PLANT 


PLAIN FACTS on Fraser Mineral 
Oil Refining Plant. We are the actual 
builders, specialising on plant of every 
type for distillation, fractionation and 
chemical treatment. Plant is built to 
Engineers’ specification, or designed by 
us for the most economical operation 
of any process. An exceptionally wide 
experience of Mineral Oil Refining 
Plant enables us to do this, our own 
designs covering the most up-to-date 
devices for saving power, heat and 
labour. Confidential new process work 
is a speciality. The range extends from 
a simple Tank or Still to the equipment 
of a complete Refinery. We invite 
your inquiries. Please request Cata- 
logue 10, Section 2A. 


FRASER & CO., LTD., DAGENHAM, ESSEX 
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HICH TEMPERATURE HEAT INSULATING PRODUCTS 
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BRITISH MANUFACTURE 


WORKS & LABORATORY: 


COLCHESTER, ESSEX - 


OUR TECHNICAL ADVISORY DEPARTMENT IS AVAILABLE AT ALL TIMES TO SUBMIT 
RECOMMENDATIONS FOR THE MOST ECONOMICAL METHODS OF INSULATING VARIOUS 
, TYPES OF BOTH NEW AND EXISTING PLANTS. 


rune: MOLER PRODUCTS LIMITED | enc. 


METROPOLITAN FURMOL, AVE, 


me 49, Moorcate, LONDON, E.C.2 annie. 




















1 chemi 
StCTANKS 


We make ALL kinds of TANKS, PANS and 
CYLINDERS for every class of Chemical 
Work and Artificial Silk Factories, etc., in 
any shape or size, from a few lbs. to 20 tons. 
Our 74 years’ experience is at your 
service. 

Write, stating your requirements, and we 
will be pleased to quote you. 
TANKS AND VESSELS PREPARED FOR 
RUBBER OR LEAD LINING. 
FIRTH’S STAYBRITE ACIDPROOF 
TANKS and PANS 


Prices on application. 






A SPLENDID TESTIMONIAL. 
Extract from letter recently received :— 

*‘ At this point we would like to say that our Works 
are very pleased with the appearance and finish of your 


and that, coming as they do, it is very much easier to rubber 
line them than some of your contemporaries.” 


Ww elded Tank A Sey { a a. 
rite’ ” Steel, 7'6 x41 
body +” plate; bd # plete: 

weight 163 cwts. 


London Office: . Telegrams: 
No. 354, ABBEY HOUSE, Coftd “Jenkins, Rotherham” 
VICTORIA STREET, S.W.1. D we Telephone : 


Telephone: Victoria 6783 ESTD 1856 ROTHERHAM 584 (3 lines) 
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Write to 


FELTHAM’S 


THEY SUPPLY 


COTTON BAGS 


FOR ALL INDUSTRIES 


Speciality : 


COTTON LINERS 


For Sacks, Casks and Barrels 





W. H. FELTHAM & SON 


Imperial Works 
TOWER BRIDGE ROAD, LONDON, S.E.1 


Works: London and Manchester 








a Gin Boxes, Canisters. and. Aluminium 
Containers, of British make, manufactured by 


JOHN DALE ts "ase 
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WALKER'S 








For For 
STEAM ALL 
WATER. MOTOR 
ACID. etc JOINTS. 


Samples and Catalogue FREE on Request 


JAMES WALKER -Co.Lw. 


LION WORKS. WOKING. sureer 


Phone WOKING 1040 Grem;s. LIONCELLE 


LONDON OFFICE: 
96 LEADENHALL STREET. ECS 
Branches throughout the World. 
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EVES 


We specialise in the manufacture of all types of Sieves and Screens in 
all sizes and grades of mesh. 
makers of Swiss Silk Bolting Cloth Perforated Metal and Horse Hair 


In addition to Woven Wire sieves we are 
bottomed sieves. 


large stocks of Woven Wire, etc., enable us promptly 
ffect all repairs and also, to match accurately the 
worn or damaged mesh. e collect 
deliver in the London Area and pay return carriage 
on Provincial orders. 


Price List on 
Application. 


Made in 
ALL MESHES 
ALL METALS 

ALL STRENGTHS 





The Woven Wire section of talogue i bh usetul 
technical ielevesation eaten so Wise icin. Wed ntl be 5d 


We shall be pleased 


to forward a copy dn request. 


Manufacturers of all kinds of WIRE PRODUCTS Chemisea! 
‘and Allied Industries. oe te 


BOTTLE BASKETS, TRAYS, MACHINERY GUARDS, &c. 
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We Manufacture 


a Chemical & By-Product 


- PLANT OF EVERY DESCRIPTION 


Perforated Metal 
and Woven Wire 


FOR ALL SCREENING AND GRADING 
REQUIREMENTS 
Write for Illustrated Catalogue} 





| GAT Away eel 


WOOLWICH RD.. LONDON:: S-E- 7. 
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BORE HOLES 


FOR CHEAP 
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Water can be raised . Ne 
100 ft. at the rate of LESS SS OG 
than 1d. per 1,000 gallons. . 


One of our customers saved in the first year 80 per 
\ cent. of the first cost of Plant. We may be able to 
do this for you. 





We shall be glad to give advice and submit a com- 
plete scheme without any obligation on your part. 























OTST LEVEL \ 
OF WATER N 
=F 
<= Contractors 
4 to H.M. Telephone : 
Ld Government E. p : 
COLLIERIES, ccles 69 
+ lente Telegrams : 
J W orld wide Thom, 
experience. Patricroft 













Sorip Drawn STEEL 
CyLINDERS FOR THE 
STORAGE OF OxyYGEN 
Hy DROGEN, 
NitTROGEN, 
Coat Gas, 
METHANE, 
SutpHurous Acip 
Carsonic Acio 
Nitrous Oxipe, 
AMMONIA, 


oa. CHLORINE, 
PHOSGENE. 

AcETYLENE, 

Etc. Erc. 


‘,, DERBYSHIRE 


i 
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SOLVENTS 


COMPLETE RANGE FOR ALL PURPOSES, INCLUDING 


ACETONE METHYL ACETONE TETRALIN 
ACETONE OIL METHYL ETHYL KETONE __ DEKALIN 
BUTYL ALCOHOL TETRACHLORETHANE - _ HEXALIN 
DI-ACETONE ALCOHOL TRICHLORETHYLENE METHYL HEXALIN 


ETHYL LACTATE 


VUPOsOUeECEEUGERENSSGGDOCHOeURER SECO OE FEU DUNS SUU eS eSUOUUNONNNUO ERO NS 


R.W. GREEFF & CO., LTD. 


Tel ~ T : 
“Greeff, Cannon London.” Hames House, Queen Street Place, London, E.C.4 City Cone (8 lace). 
“Greeff, Manchester.” Parsonage Chambers, 3, Parsonage, Manchester City sse6, sper. 


























There is Harrison'Carter Machinery 
for every conceivable process 
involving the reduction or dis- 
integration of material for the 
Chemical Industry. 


A special system of interchangeable 
screens facilitates a rapid change 
from one material to any other and 
for varying the degree of fineness 
to which the material is to be 
reduced. 


J. HARRISON 
CARTER 


LIMITED 
DUNSTABLE - ENGLAND 


London Office: 12, Mark Lane, E.C.3. 
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For conducting FILTRATION TESTS on either 


an industrial or experimental scale, a complete plant 
is available for clients at our Works Laboratory. 








OUTPUT WITH MINIMUM MOISTURE CONTENT. 


| FILTERS : 

ROTARY DRUM 

ROTARY COMPRESSOR 

ROTARY LEAF 

COMBINATION THICKENING 
FILTERING 


WASHING AND DRYING 








Cake automatically released, sieved, conveyed 
and elevated to continuous drying plant. 














Full particulars on request to: 


WOLFE KEENE & COMPANY 
FILTRATION ENGINEERS 


Hall 1355 HULL Wolfekeene, Hall 








OUR EXPERIENCE OVER MANY YEARS 


WHERE OTHER FILTER 
PLANTS HAVE FAILED 


The WOLFE KEENE 


SUCCEEDS! 


Wherever filtration processes are 
necessary, the WOLFE KEENE 
FILTER PLANT is_ preferable. 
Simple in operation, effective in 
result, it is by far the most efficient 








rotary filter obtainable. Here are 

some of its advantages: 

DRAINAGE MEMBERS CAKE OF MINIMUM 

OF MINIMUM VOLUME MOISTURE CONTENT 
(WEREASED YIELD ce COMPARTMENTS 
- NO PIPES 


INSTANTANEOUS 
CLEANSING AND 
STERILISING 





SMALL CAPACITY 
VACUUM PUMP 





LOW UPKEEP 
SIMPLICITY 
OF CONTROL 


ADAPTABLE TO 
ALL CONDITIONS 








CONTINUOUS THICKENER. 


AND SERVICE IS AT YOUR DISPOSAL 








December 27, 1930 
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LIQUID CHLORINE 


HYDROCHLORIC ACID 


SODIUM HYPOCHLORITE 
















SW ay 


TELEGRAPHIC ADDRESS: 
“STAVIRON, HOLLINGWOOD,* 










TELEPHONE No, 
7231 STAVELEY. 
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STEAM-JACKETED 
PIPES 








The Main Installation for the Bitumen Manufacturing Plant 
of The Ebano Oil Co., Ltd., at Grangemouth, was Supplied 
and Erected by STEWARTS and LLOYDS Limited 


Repeat Orders for complete Installations of similar 
pipework for the same Company’s new works at 
Preston and Purfleet are presently in hand 





STEWARTS & LLOYDS 


LTD. | 
| GLASGOW, BIRMINGHAM, LONDON 


| 
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A useful booklet — 


“THE PRODUCTS OF 
IMPERIAL CHEMICAL 


INDUSTRIES LIMITED" 


LMOST every manufacturer will 


find among the many products of 
1.C.1. some that will be of value to him. 


This small booklet gives details of the 
chemicals, dyestuffs, intermediates, fer- 
tilizers, explosives, non-ferrous metals, 
ammunition, and the many other 
groups of products that the Company 
has available. 


A copy will be supplied free to all 
enquirers. 


Write mentioning booklet C.A.16 to 
the Publicity Department. 


IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 


IMPERIAL CHEMICAL HOUSE, LONDON, S.W.1 


Sales Offices at: Belfast, Birmingham, Bradford, Bristol, Dublin, Leeds, 
Leicester, Liverpool, London, Manchester, Newcastle-on-Tyne 


Scotland: Arthur & Hinshaw Limited, 4 Blythswood Square, Glasgow 
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SILVER 


WILL HELP YOU TO 
OVERCOME MANY 
OF YOUR CORRO- 
SIVE. TROUBLES 


SILVER TAPS, FUNNELS, SIEVES, 
CONDENSERS, BOILING PANS, 
PIPE LINES, STILLS, ETC., WITH 
AUTOGENOUSLY WELDED JOINTS 


Organic acids have no corrosive action 
upon silver, and its thermal conductivity 
exceeds that of any other metal. Silver 
plant lasts longer and products are free 
from metallic contamination. 


The present low price admits its use 
where former high costs were prohibi- 
tive. Salvage values range as high as 
75% of original cost. 


JOHNSON MATTHEY 


AND COMPANY LIMITED 
73/82, HATTON GARDEN, LONDON, E.C.1 


Telephone: Holborn 6989. ee cnet ‘Matthey, Smith, London” 


Branches and Representatives: 
Birmingham, Burslem, New York, Riga, “Tor onto, Vienna and Warsaw. 
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Quality in Quantity 


Ser nbalabenner ee Magnesia is now enter- 
ing upon the goth year of its production 
by the Washington Chemical Company, 


its originators and only manufacturers. ean nn 
» TRADE 


The experience gained over this length of Pattinsons Magnesia in its various forms is 
time enables the manufacturer to ensure unrivalled for purity, lightness, texture and 
: ; ° freedom from moisture. 
chat the same high quality of the bottled For industrial and pharmaceutical purposes, 
sample is present consistently throughout Pattinsons Magnesia can always be relied 
; upon for chemical purity and physical 
the largest shipment or lorry-load. uniformity. 


THE WASHINGTON CHEMICAL C°L” 


WASHINGTON STATION = COUNTY DURHAM : ENGLAND 









the home of the original PATTINSON PROCESS 
‘for the production Of the finest grades of magnesia 


PM 4-202 
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—MELDRUMS, LIMITED 
ACID RESISTING METAL 


THE PREMIER ACID RESISTANT 


** From a }" Cock to Complete Chemical Installations.’’ 
There is no need for the continuance of 


heavy replacement costs due to corrosion 
—TRY “MELDRUM” METAL. 


Sample test bars will be sent free—Let us know your 
conditions. 


COCKS and VALVES; PIPE LINES, BENDS, TEES, 
ELBOWS. 


Si) CENTRIFUGAL (DOUBLE SUCTION — NO 

tms> GLAND LEAKAGE) and PLUNGER PUMPS. 

= ®) COMPRESSED AIR and STEAM JET ACID 
ELEVATORS. 


— PANS, MIXING PANS, AGITATORS, 
tc. 
ACID EGGS, BASINS, TANKS. 


THE MELDRUM FORCED DRAUGHT FURNACE 


For Lancs, Yorks, Cornish, Marine, Water-Tube, Vertical, 
Loco, etc., types of Boilers. 






















The only Furnace for Vertical Boilers giving the full 
active’grate area. 


Special low grate for narrow flues. 
A silent type of furnace is also made. 
SMOKE CURE & POOR DRAUGHT CURE GUARANTEED 


THE MELDRUM MECHANICAL STOKER 


No Springs or Shovels banging their way to destruction— 
simply an easy rotary sprinkler on shaft, running in 
extra long bearings, and with dust and oiltight gears. 


SMOKELESS AND GRITLESS. 
REFUSE DESTRUCTORS 


in all capacities, from the smallest which 











burns 25 Ibs. of refuse per hour through a BRITISH | 
range of sizes up to any amount. The heat hw | 


canbe utilized by water heaters or steam 
boilers. 





Catalogue 104: Adding “‘ F’”’ for Furnaces, 
““S”’ Stokers, ‘‘ D’’ Destructors, Spe. 
and “‘ C”’ Chemical Plant. Febroarvl6™ 027 


LoNnpoN OrFice: 108 VICTORIA ST., WESTMINSTER, S.W. | 
TIMPERLEY, NR. MANCHESTER 
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Engineering Works 


have been specialists for more than 50 years in the construction of 


VACUUM PUMPS 


with pressure equalisation 


for the production of the highest vacuum. 





COMPRESSORS 


of every description and for any capacity. 


Hypercompressors for pressures up to 14,200 Ibs. 





BRITISH BURCKHARDT COMPRESSORS LTD. 
26, VICTORIA STREET, LONDON, S.W.1 
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TANTIRON 


(Registered) 


The first real Acid Resisting Alloy ever put on this market 





Tantiron is a hard, close-grained, silver-white alloy having a general resistance to corrosion and not 
merely a specific one such as the majority of so-called resistant alloys. Rust, oxidation and chemical 
corrosives have no effect upon it—hence its universal applicability for chemical plant such as that for 
the manufacture of Sulphuric and Nitric Acids; for nitration and so on. It has a further advantage 
that castings of any size, from a few eunces in weight up to several tons, are made with equal ease. 


Melting at about 1200° C., density 6-9. 


Tantiron for HCl 








TANTCOPPER 
CELLULOSE 


ACETATE 


Manufacturers of Plant 
for the Cellulose Ace- 
tate, Artificial Silk, 
Film and Transparent 
Paper Industries, 
Mixing Pans, Cellulox 
Dope Filters, Pumps, 
Storage Tanks, etc. 


We manufacture every 
kind of Chemical and 
Industrial Plant in Steel, 














Copper, Lead, Special 





Cast Iron, Aluminium, 





Regulus, or alloys of 





these or any scale for 





any temperature 





whether subject to 





corrosion or _ erosion. 

















Teeeeeeeeeeeeeeeeneneeeeneneeeeseneeee 





The LENNOX FOUNDRY Co. Ltd. 


TANTIRON FOUNDRY, GLENVILLE GROVE, LONDON, S.E.8 
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BRITISH MADE 


CHEMICAIS 


OF 


UALITY 
MONSANTO 

















ASPIRGRAN, B.P. CRESOLS 

ASPIRIN, B.P. CRESOTONIC ACIDS 
METHYL SALICYLATE, B.P. CRESYLIC ACIDS 
SACCHARIN-MONSANTO HEAVY OIL 

SALICYLIC ACID HIGH FLASH NAPHTHA 
SODIUM SALICYLATE LIQUOR AMMONIAE 
VANILLIN-MONSANTO LUCIGEN OIL 
ALLANTOIN NEUTRAL OIL 


PARACHLORMETA—CRESOL 
PARACHLORMETA—XYLENOL 


ACROSYL PHENOL 
ANTHRACENE PITCH 

ANTHRACENE OIL PURE NAPHTHALENE 
AURINE PYRIDINE 

BENZOLE REFINED TAR 
BENZOLE ABSORBING OIL REFINED HEAVY BASES 
BRICK OIL REFINED PYRIDINE 
CHLORNAPHTHALENES SHARP OIL 

CHLOR PHENOLS SOLVENT NAPHTHA 
CREOSOTE TOLUOLE 

CREOSOTE SOLUBLE XYLENE 






































We shall be glad to submit samples and prices on request. 


GRAESSER-MONSANTO 
CHEMICAL WorkKS LTD 
VICTORIA STATION HOUSE 
WORKS: VICTORIA* STREET eo 
RUABON, NORTH WALES ASSOCIATED WORKS: 
Ad ha LONDON, S.W.1 ST. LOUIS 
WEAR TAR WORKS 


SUNDERLAND l A 
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PRODUCTS 
THAT SAVE: 


* 


SOFNOL CALCIUM 
HYDRATE 


This is the pure, matured lime, made specially 
for chemical use and trouble-free water 
treatment. 


LIME-SODA 
MIXTURES 


Sofnol Calcium Hydrate blended with the pro- 
portion of Soda required for the exact softening 
of your water supply to protect boiler plant 
against scale and corrosion. 
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SOFNOL SODA-LIME 


Grades of greatly increased absorptive capa- 
city for every industrial use. 


APPARATUS 
& REAGENTS 


All apparatus and reagents required for 
water testing. 


INDICATORS 


“ Sofnol Purple” and “ Sofnol Red ”— 
special indicators that increase accuracy 
in acidimetric titrations. 


SOFNOLITE 


the solid reagent for gravimetric CO, 
absorption. 3 6 per lb. in sealed bottles. 
We shalljbelvery glad to’send free 
testing samples of our products, 
together with interesting booklets on 
their use. May we hear from you 
which of these products are of 
interest to you? 


ESTCOMBE HILL 


\ A ® . s S 
alk it over with ofnol 
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SPRAYERS 


Defeat Corrosion the Modern Way. 


ROTECTION of Plant, Apparatus and Buildings 

against corrosion is a simple matter with the 
assistance of a Four Oaks Sprayer. Do not let 
this insidious disease continue unchecked. Whether 
limewood, disinfectant, paint, creosote or any 
other anti-corrosion fluid is indicated, the Four 
Oaks Spraying Machine will save time, labour and 
expense, and do the job thoroughly. 









f 

; The 

“FOUR OAKS” 
Gold Medal 


“Bridgwater” 
Pattern 


The special feature of this pump 
is that the pump bucket works 
i. entirely outside the liquid. 


18 Gallons £17 10 0 


Other patterns of smaller capa- 
city and lower prices. 












Catalogues and full particulars 
sent free on application 
to the sole manufacturers. 





THE “FOUR OAKS” 
SPRAYING MACHINE CO. 
“FOUR OAKS” WORKS, 
SUTTON COLDFIELD, 
BIRMINGHAM. 


Telegrams : “ Sprayers,”” Four Oaks. Telephone: 305 Sutton-Coldfield. 








XX 
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“STERLING 


CHEMICALS 
for Purity-and 
Reliability~ 





Bismuth Salts, Scale Preparations, Citrates, 
Hypophosphites, Bromides, Ether, ete. 


ANALYTICAL & RESEARCH CHEMICALS 
CHEMICALS FOR OILS, PAINTS, etc. 


Cobalt Salts, Nickel Salts, L.inoleates, 
Resinates, Stearates, etc. 


RUBBER CHEMICALS & PIGMENTS 


Zinc Sulphide, Cadmium Sulphide, ete. 


PHOTOGRAPHIC CHEMICALS, GLASS & 
CERAMIC CHEMICALS, Etc. 

















We invite enquiries for any special Chemical or Material you 
may require, 


THOMAS TYRER & Co., Ltd. 


Stirling Chemical Works 
STRATFORD, LONDON, E.15 
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OLIVER UNITED FILTERS LTD 


HAVE SUCCESSFULLY INSTALLED THEIR 
PLANT IN EVERY INDUSTRIAL COUNTRY 























OLIVER BLEACH WASHER, SWEETLAN D THICKENER. 


VACUUM DRUM FILTERS 
AMERICAN FILTERS 
SWEETLAND PRESSURE FILTERS 
SWEETLAND METALLIC FILTER CLOTH 
OLIVER-BORDEN THICKENERS 
VACUUM PUMPS 
“OLIVITE” ACID PUMPS 


























CAST IRON OLIVER FILTER. OLIVER CANTILEVER FILTER. 


OLIVER UNITED FILTERS LID. 


150 SOUTHAMPTON ROW, LONDON, W.C.1 
Telephone : TERMINUS 5522 


OUR 88088 eee eee ee eee 


1088s es | es 


208000 SOOO nee ee ee eee ee eee eee ees es es 


i | 
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THE BRITISH COMMERCIAL GAS ASSOCIATION, 28, GROSVENOR GARDENS, LONDON, S.W. I 


GREAT BRITISH 


INDUSTRIES RELY ON GAS 


Manufacturers want an unfailing supply of heat. They want 
heat that can be controlled at will to obtain and maintain the 
exact temperature required for any heating process. They 
want a fuel which, in use, will improve the quality of their 
products, increase output and decrease the number of 
“spoils.” That is why they choose GAS. 

Look at these few examples of the faith that British Industry 
has in gas. 

Birmingham, Sheffield and Coventry manufacturers use 
annually well over 7,.000,000,000 cubic feet of gas. One 
of many Bradford mills using gas extensively requires nearly 
12,000,000 cubic feet per annum. 

A firm of Sheffield cutlers require up to 10,000,000 cubic 
feet of gas in a year. 

In the first quarter of this year Messrs. Morris Motors Ltd. 
used nearly 11,000,000 cubic feet of gas for core drying and 
moulding. For all heating purposes last year in their great 
Coventry works they used 75,000,000 cubic feet. 

Gas needs no finer testimony than this. Write to your gas 
undertaking about your industrial heating problems. They will 
gladly advise and help you. 

The B.C.G.A., representing the British Gas industry, is at your 


service for free advice and help on any use of gas in industry. 
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. 3 
qQ Full range of vessels manufactured includes: 
. AUTOCLAVES MIXERS 


JACKETTED REACTION KETTLES. 7) 














ACID 
RESISTING 
ENAMEL 














Sole Agents for the United Kingdom: 
H. SLOOG, 45, Gt. Marlborough St., LONDON,W.1. 
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DYESTUFFS 


Unquestionably the finest range of Pigment Colours ever produced by aBritish Firm — 













Permanent Red R, Permanent Red 4R, 
Permanent Red B, Permanent Red 2B, 
Permanent Red 4B, Permanent Red 2G, 


Permanent Yellow G, Permanent Yellow 5G, 
Permanent Yellow GR, Orange Y.O, 
Permanent Yellow R, 


Helio Bordeaux BL, 
Helio Fast Red RBI. Extra, 
Lake Red C, 


Lake Red D, _ Lithol Red R, 


Pigment Green B, and Others. 


For adequate samples, prices, and any information, write to :— 


EMCO DYESTUFFS LTD 


SCULCOATES 
HULL 
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TAYBRITE—Staybrite —Staybrite! How 
Jincessantly the word recurs infall discus- 
sions of plant for almost every industry these 


days. Specifications call for Staybrite—spe- The photograph of the Rail Tank is by courtesy of 


cifications which provide successtully for the Messrs. Watney, Combe, Reid & Co., Ltd., Pimlico. 
- In the foreground is a welded Tank made by Messrs. 
defeat of rust—and plant manufacturers are Rehert Jenkins © Co. Lid. Rotherham. 


to-day realising more and more the advantages 
of using this Acid-Resisting Steel. 
The chemical industry has welcomed Staybrite 


it has found in Staybrite the one efficient 
means of combating corrosion, owing to its 


wonderful immunity to acids, chemicals and May _ send you full details 
other corrosive media. Tanks—ducts—steam of this remarkable acid-re- 
coils —pressings—innumerable applications to sisting steel ? Our booklet 


the chemical industry, are all to be had now No. 274 gives a list of acids 
in Staybrite—th ion-resistin . a : 
= oon . e corrosion-resisting steel and other media to which it 
which you will ultimately specify. tee 

is immune. 


THOS. FIRTH & SONS, LTD. 


SHEFFIELD 


STAYBRITE 


(TRADE MARK) 
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‘“EVERTRUSTY DEGEA”’ 
CO MASK 


A safe protection against Carbon Monoxide 





Are your workpeople fully protected ? 
Wallach Bros., Ltd., specialise in all types 
of up-to-date protective measures, and will 
be pleased to advise you. 








Every kind of Safety and Protective Appliances 
Acid Proof and Asbestos Clothing 





Write for Illustrated Blue Book of Safety Appliances No. 9 


Wallach Bros., Ltd. 


49 Tabernacle Street, London , E.C.2 


Telephone: Clerkenwell, 1449. Telegrams: *‘ Hammerman, Finsquare, London.” 




















“LIX” RESPIRATOR. 




















Chemicals of Exceptional Purity 


for Research and Analysis 


The unvarying purity of the B.D.H. Chemicals has led to 
their acceptance and adoption by those who place the highest 





value on scientific accuracy. Analytical data of the B.D.H. 
products, including melting points, boiling ranges and other 
purity criteria of organic substances will be sent to purchasers 


on request. 


Requests are invited for the B.D.H. Catalogue of Fine Chemical 
Products which comprises over 3,500 Laboratory Chemicals 
and Reagents for Research and Analysis. 


THE BRITISH DRUG HOUSES [ 


GRAHAM STREET — LONDON N.1 




















The Chemical Age 
YAABBABLZABAAZAAAAAABZL ZAAZAZLZZAALZAZBAZAABAAAL 


“NEW ERA” 


The LAST WORD in LIQUID MIXING MACHINES 


December 27, 1930 





YAAABAAAAAAAAAZAABABZAAAN 





AABBARBAABBAABABBAAA 


FEATURES sili Pans for rapid iii Detachable or 
Lifting Beaters, Propeller Type Blades with Baffles giving 
quick and thorough mixing results. 


SIZES :—Stock Sizes of 5, 25 and 50 gallons capacity are made 


up, and special sizes up to 300 gallons capacity to order. 
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N 








Follows & Bate, Ltd. Gorton, MANCHESTER 


PHONE—Man a “" ee nO 7 Codes used: Ase— 5th Editi 
orto 


NAABAZAALZBAABAZAABABBZAAD 


LALBALAABABZAZABALZBLZLZALZLAZACZBZLZLZALAZBLZLZALZABLZLABLAYLZ 





ey's 2 Complete “Phrase. 


AAXNNNNNNNNNNNNNNNNNNNNNNNNNVNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY 











XXVIii The Chemical Age December 27, 1930 








Gi) SOMETHING NEW! 


WELL WORTH INVESTIGATION 


SIHI SELF PRIMING CENTRIFUGAL PUMP 


A self priming centrifugal pump, capable of handling liquids or air in 
any varying proportions. 26 ft. static suction lift. 

Embodies the Simplicity of the centrifugal pump with the Certainty 
of Positive Displacement types. No foot valve required. 


The adoption of this pump in any installation where an ordinary centri- 
fugal pump has given trouble or failed, will result in complete satisfaction 


and demonstrate its remarkable and unique capabilities. List HAY. 











SIHI_ CENTRIFUGAL VACUUM PUMP 


A vacuum pump operating on the same principle as the Sihi Self Priming 
water pump. No valves are embodied in the design, yet the pump is capable 
of giving a constant capacity vacuum equal to 95% of the barometric reading 
and 99.6%, against a closed suction. Handles liquids as readily as air. 
Compact, Noiseless, Low Initial Cost, No Pulsations. List LAY. 











SIHI CENTRIFUGAL AIR COMPRESSOR 





The 
Sihi Self Priming Pump Co., A centrifugal compressor built on the lines of the Sihi vacuum 
Standish Rd., Fallowfield, pump—simplicity with certainty. 


MANCHESTER. | Particularly adapted where clean, oil-free air at pressures not 
| 


exceeding 30lbs. per sq. inch is required. 
Uniform air flow. No pulsations. No vibration. List KAY. 


Telegrams : Telephone : 
** Sihipump, Manchester.” Rusholme 3192 














aHE PT.L. KEe 





IS 








A STEEL KEG WITH A LEVER LID, 


BAIL HANDLE, 








FULL OPENING, 







WELDED SIDE SEAM, 


COMBINED HANDLE CLIP, 
cenit TIGHTLY DOUBLE SEAMED BOTTOM vienna 
HULL 5335-6 *“SHIPMENT,” HULL 


COMPETITIVE IN PRICE. 


THE PTL KEG 


PATENTED & MANUFACTERED BY 


F.ROBINSON:¢C’L: 


SOU THCOATES LANE. 


MAKERS OF ue KEGS TAPERS PLAIN & 















DECORATED CANISTERS 
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SILICA GEL PATENTS 


We hereby notify ALL WHOM IT MAY CONCERN 
that the sole and exclusive rights and licence within the United 
Kingdom and British Empire, to make, use, exercise and vend 


SILICA GEL 


and all applications of 


SILICA GEL 


which belong exclusively to 


The Silica Gel Corporation, 
Baltimore, Md. 


and are protected by the following and other British Patents, 
have been granted to and are held by 


SILICA GEL LIMITED 


Bush House, Aldwych, LONDON. 


And the trade is warned against unauthorised use of any of 
the inventions concerned. 


MANUFACTURE OF SILICA GEL AND OTHER GELS. 


136,543 212,065 287,066 289,890 
303,138 313,242 314,398 


ADSORPTION AND SEPARATION OF GASES; DEHYDRATION ; SOLVENT 
RECOVERY. 




















137,284 227,309 255,819 257,879 
REFRIGERATION. 

225,191 228,136 237,551 249,109 260,542 

264,859 266,747 269,226 292,938 309,868 
CATALYSTS AND CARRIERS OF CATALYSTS. 

159,508 208,656 212.034 212,035 280,939 

286,309 280,947 304,251 304,269 


REFINING OF LIQUID HYDROCARBONS, OILS, WAXES AND RECOVERY 
OF LIQUID SOLUTES FROM NON-AQUEOUS SOLUTIONS. 
175,987 195,055 292,231 


OTHER PATENTS APPLIED FOR AND PENDING. 


Please address all enquiries relating to Silica Gel and its uses to : 


SILICA GEL LIMITED, Bush House, Aldwych, LONDON 
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From every point of view 
IT PAYS TO CONSULT SPECIALISTS 
All the Firms we represent are 
Specialists in their respective 
branches. Their experience is at your 
service, and plant supplied by them 


WILL STAND UP TO THE JOB 





KROOG'S 
FILTERP RESSES 


PRAGLDs 


ENGINEERING CO. LTD.’ 


Tel one: 351 BRIXTON ROAD ‘ Telegrams : 
macs LONDON “Lae 


S.Ww.9. 


















ANY 








\\ \\\ LISS S/S SS, 
\ = //) /}/ Wi) “VA ff ff, 


"JOHN KILNERS SONS = 


ASS, WAKEFIELD 











° PHONE: ” 
+2042 WAKEFIELD. *GRAMS: Ct 


We spec7ralzse lL 


GLASS BOTTLES 


AND 


CARBOYS 


FOR THE 


CHEMICAL INDUSTRY. 
WINCHESTERS 


| IN ALL SIZES 
LNER. GOODS STATION s 
‘A FARRINGDON RPECI. ¥ PALE GREEN OR 
N } 


hana ee a CENTRAL 2172. Jj 
\N Ak 
7 << = 








iy Liverpool 

Offices. 
28, 

PARADISE STREET, 4 
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AN IMPORTANT 
ANNOLINCEMENT 


A RELIABLE BRITI£H BALANCE 
CAN NOW BE OBTAINED AT THE 





COST OF FOREIGN / 


BALANCE No. 1. With 6’ (15:2cm.) gun- 
metal beam divided into 100 parts, to carry 200 
grams in each pan, and turn with 0-1 milligram ; 
the beam is constructed with agate knife-edges 
working on agate planes; rider slide which tra- 
verses entire length of beam; pan supports; 
black plate glass base; polished mahogany glass 
case fitted with counterpoise weights to front 
slide, levelling screws and plummet. 


PRICE £20 
BALANCE No. 2. Same as above but de- 


signed to carry 500 grams. 


PRICE £23 


BALANCE No. 3. With6’ gunmetal beam 


to carry 250 grams in each pan and turn with 
0-5 milligram; agate knife edges working on 
agate planes, rider slide, polished glass case, 
levelling screws and plummet. 


PRICE £6 
BALANCE No. 4. Same as above, but 


mounted on polished board, and turn with 1 
milligram: 


Price £3 15 O 


SPECIAL balances designed to meet your 
own requirements. 


REPAIRS BALANCES overhauled, repaired and re-finished as new, at about one 
e quarter the cost of a new balance ; condition no object. Write for quotation. 


BUY OLD AND DISCARDED BALANCES 
(OERTLING, BUNGE, SARTORIOUS, BECKER) 





J. W. 


ALLOW 25°; FOR YOUR OLD BALANCE 
WHEN ORDERING NEW 


SELL RE-CONDITIONED BALANCES 
EQUAL TO NEW. 


HARRIS 


ALL MAKES 


(Formerly with L. Ocertling, Ltd.) 
Balance Manufacturer 
53, DEANSFIELD ROAD, LONDON, $.E.9 
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a pl 
+ DORRCOS 


SMALL TONNAGE WASHING OPERATION 








The Dorr Washing Thickener is a complete washing plant in a single unit. 


For small tonnage operations, such as small scale caustic production, it offers all the 
advantages of counter current washing and takes but a fraction of the floor space 
required by other methods. 


Have you in your plant some washing operation that is taking up a lot of your valuable 
floor space as well as your men’s time ? 


You can do it better and cheaper with a DORR CONTINUOUS WASHING THICKENER. 


| The DORR COMPANY, LTD. 








Engineers, 
ABFORD HOUSE, Wilton Road (Victoria) LONDON, S.W.1 
4¢@ 
DORR GESELLSCHAFT m.b.H., SOCIETE DORR et Cie., 
Kielganstrasse 1, Berlin, W. 62. THE DORR COMPANY, 26-28, Rue de la Pépiniére, Paris, VIII. 
SOUTH AFRICA: 247, Park Avenue, AUSTRALIA & NEW ZEALAND: 
E.L.B Pty., Ltd., . Crossle & Duff Pty., Ltd., 
| Locarno ora thelr ed New York City, U.S.A. 360, ‘Collins * anna el 
| 














Ci $CHOONAERDE Ce 
NAPHTHALENE- 


BALLS, FLAKES, CRYSTALS POWDER 


$T- GHISLAIN 


REFRACTORY MATERIALS 


SILICA BRICKS SILLIMANITE BRICKS 
AND SHAPES FIRE BRICKS 


SPECIAL CEMENTS 


CHEMICALS & comtaak basse VINTRY HOUSE 
Po QUEEN STREET PLACE 
Coke Ovens LID. cannon tonoon~ LONDON, E.¢.4 
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McGRAW-HILL BOOKS 
for CHEMICAL ENGINEERS 





NEW EDITION—NOW READY 
METALLURGISTS’ AND CHEMISTS’ HANDBOOK 


Compiled by DonaLp M. LippELL, Member of Weld and Liddell, Economists and Engineers. Third edittoi S47 pages, pocket 
size, flexible 





\ thorough revision of this standard reference book of tables and data for the student and metallurgist Che book gives in compact 
form the most commonly used tables, formulas, constants and reference data. This revision presents much new material, covering 
chemical and metallurgical progress in recent years 

CONTENTS: I. Mathematics II. Price and Production Statistics Hil Pt 


Vi. Ore Dressing. VII. Cyanidation. VIII. Fuels and Refractories IX. Me 
Chemistry. XII. First Aid 





IV. Che il Data V. Sampling, Assaving and Analysis 
Engineering and Construction X. General Metallurgy XL. Organic 


Price 25/- Net 








PIPING HANDBOOK MANUAL OF FIRE ASSAYING 


By CHARLES HERMAN FULTON, Director, Missouri School of 


By J. H. WALKER, Superintendent of Central Heating, Mines and Metallurgy and WILLIAM J. SHARWOOD, 

Che Detroit Edison Company; and SABIN CROCKER, Chemist, Homestake Mining Company. Metallurgical 
Engineer, The Detroit Edison Company, with contributions Texts 268 pages, 6 9, 39 illustrations, 58 tables 

by five other specialists. 763 pages, 5 = 8, flexible ~ Price 15/— net 

Price 25,~ net \ thoroughly revised and in great part re-written third edition 

ot this standard manual on fire assaying. This new edition 


rhe purpose of this book is to provide authoritative and access 
ible data for the engineer interested in piping work. The book 
covers fundamental principles of design, materials and the 
following major fields of piping : power plant piping, gas piping, 
oil piping, water distribution and fire-protection piping, under 
ground steam piping, plumbing systems and building heating 


contains much new material, particularly in the sections that 
treat of Assav Furnaces and Tools, Reagents, Parting and 
Inquartation, and the Assay of Platinum and Related Metals 

This manual is not only the standard in practice, but also 
widely used as a text in engineering colleges 





s\ “ms CONTENTS: IL. Introductory Chapter ; Detiniti Outlines of Processes 
stem f Assaving IJ. Assav Furnaces and Tools lil. 1 Assay of Reagents 

. IV. The Preparation of the ss Samp! V. Weighing Jalance id thts 

CONTENTS: |. Definitions, Formulas and Tables. Il. Fluids - Properti VIR + rh as ry ar vet ce op “a VIL. The , ' io AY — Ai s 

of Fluids. 11. Metallurgy of Piping Materials, IV. Pipes, Valves al dt ittin Bs VIL. Cupella 'X. Parting and } station ‘Tho Assay of wen Cos 
\. Heat Insulation. VI. Hangers and Supports. VII. Expansion and Flexibility, taining Impurities. XI. Special Methods of Assay. XII. Errors in the Assay 


VILL. Steam Power Plant Piping. IX. Building Heating Systems. X. Plumbing 
Systems. XI. Underground Steam Piping XII. Water-Supply Piping NII 
Fire-Protection Piping. XIV. Oil Piping XV. Gas Piping 


XItL. The Assay of Bullion. NIV. The Assay of Ores and 
latinum, Iridium, Gold, Silver, ete. XV. The Assav of Tin 
Mercury ead, Copper, Bismuth and Antimony 


or Gold and Sils 














THE REFERENCE BOOK YOU WANT 
HANDBOOK OF CHEMICAL ENGINEERING 


By DoxaLp M. LippeELt, Editor in Chief, assisted by a stati of 31 specialists Two Volumes, 1,008 pages, 0x 9, flexible 





Price 4O 

This two-volume handbook is valuable as a convenient reference book on the essential information of chemical engineering 

It covers principles and their specific industrial applications ; describes equipment and apparatus ; and gives costs and othe 
efficiency data 

rhe history of the development ol this book suggests its value to the chemical engineer \n analvsis was made of the chemical 
industries From this analvsis the editor chose for spec ial sections in the handbook those processes that seemed essential to nearly all 
of these industries. Specialists in the several fields were engaged to prepare the sections. Each section was outlined to emphasize 
basic principles and to illustrate these principles by specific industrial applications, preferably in varied lines 








he result justifies the care taken in planning the book It is not an encyclopedia It is not a mere table and formula book 
Rather it is a conveniently arranged, well-balanced handbook of essential information which the chemical engineer will find of daily 
helptulness 

SECTION HEADINGS.—Transportation of Solids, Liquids, and Gases 1 Grind g. Mechanical Separation. Concentra 
tion. Leaching and Dissolving. Evaporation and Drying. Crystallizatior Refr uperature Productior Mining and Knead 
ing. Sampling. Fermentation. Distillation. Refrigeration. Oxidation and R« ion. Electro Colloidal Chemistry. Smelting and Roasting 
Lutes and Cements Radio-active Elements Rare Metals and Gases Materials of construction . t Des Methods of nancing Power Generation at 
transm ssior 





COST FINDING FOR ENGINEERS 


By CHARLES REITELL, Professor of Accounting, University of Pittsburgh; and CLARENCE VAN SICKLE, Assistant Professor of 

Accounting, University of Pittsburgh. 518 pages, 69, 97 charts and forms. Price 25/- net 

This book has been written for the specific purpose of training engineers 1n the tundamental accounting principles which 
underlie cost procedure, It emphasizes only those principles which are directly applicable to cost accounting. Among the subjects 
treated thoroughly and authoritatively in this book are: principles of valuation, the controls for inventories, plant expense, plant 
equipment, and the method of setting up operating codes. 








Write for Catalogue No. 3 (Chemical Books) 


McGRAW-HILL PUBLISHING CO., LTD. 
6, BOUVERIE STREET LONDON, E.C.4 
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WOOD VATS & TANKS 


SPECIALISTS SINCE 1766 





WOOD VESSELS FOR LIQUIDS SUITABLE 7 ie 
FOR ALL TRADES, 50 to 150,000 GALLON OH 
CAPACITY. : 
=z = & 
DYE VATS & TANKS oF ALL DESCRIPTIONS. 
x = = 


VESSELS FOR CHEMICAL WORKS IN ALL 
SIZES AND SHAPES. 
= * & 
LEAD LINED TANKS WITH PROPERLY 
BURNT JOINTS. 
x + & 

CIRCULAR BOILING VATS, WOODEN 
PRESSURE VATS, VACUUM BOTTLES, etc. 
= s+ 
HIGH CLASS RELIABLE WORK. 





CARTY & SON, LIMITED 


Harpers Roap, PeckHaM, Lonpon, S.E.15 
Telephone : NEW CROSS 1826 























Dennen SES RRS ane ee 








THE GAS LIGHT & COKE COMPANY 


Salesman’s Office, Dauntsey House, Frederick’s Place, Old Jewry, 


LONDON, E.C.2 


STAND Nos. B103 and B104 
have placed this space at the disposal of 


THE ASSOCIATION OF BRITISH CHEMICAL MANUFACTURERS 


to announce that 


CHEMICALS AND COAL TAR PRODUCTS 


will be shown at the 
BRITISH INDUSTRIES FAIR 
Main Hall Annexe ww w OLYMPIA, W.14 
February 16th to 27th, 1931 
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No less than a revolution in 


precision weighing. @ Re- 





markable speed with critical 
accuracy. @ Chemists time 
THE saved for constructive work. 
© Laboratory output definite- 


OUTSTANDING 
ly increased. @ The Oertling 


ADVANCE CHAINOMATIC Balance. 


© Soon pays for itself, 


- users say. © Please write for 
WEIGHING specification and full details 
to-day. 
TECHNIQUE 


L. Oertling Limited 

Gotlet 65 Holborn Viaduct 
London. E.C.1. 

CHAINOM ATIC 


TAS/or 73a 
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eee « «6 Over 25,000 Supplied 


“DEHNE” FILTERPRESS 


THE PRESS WITH 65 YEARS’ EXPERIENCE BEHIND IT. 














OTHER » OEE 
Cae " { if Sisk Sf y\ } 
SPECIALITIES. % ty —\ ln 
Pian teat tind, OME ALO MLA ONE <i Fete s  Y qgue . 
PLUNGER PUMPS for all 1 TET mmc COR A 
purposes f . . er, 


DIAPHRAGM PUMPS for 
acid or gritty liquors 


FILTERCLOTH WASHING 
MACHINES 
LIGNUM-VITE PLUG TAPS 


FILTERCLOTH (cotton, wool, 


camel-hair, etc.) 














With iron, wooden or gun-metal plates. 

ise With thorough-extraction system for washing the pressed cakes free from soluble matter. 
BEE Specially deep corrugated filtering surface, thus ensuring free filtration. 

WRITE FOR CATALOGUE No. 41 TO: 


THE PREMIER FILTERPRESS COMPANY, LTD. 


FINSBURY PAVEMENT HOUSE, MOORGATE, LONDON, E.C.2 


























Make y° 


ions 7 
seom Expos pinot your woe 


h ity the 
is a eliminate 
a oe se id and, at the same ae 
y 4 ? ~ +4 no 
t iS unhealt y, an Get hazard by installing 


ie ‘ble, there 1S | 
: n this dust 1S combustible, tel 
7 ae the risk of explosion ana ff 
V 


vy1SCO-BETH 


DUST COLLECTORS 


lean aS 4 new eer : 
i alvag 
at the source of \ el a 


> in whi 
A factory in 
A th dus 


al 


In 
will be as © 





, : + every Case it 
These will socisim, of the dust | a : a cnt 
origin, almost yt mills, mixers, ‘as gan for particulars. 
arising from ain 


i i r works 
bagging machines, and you 
a g 


VISCO ENGINEERING CO., LTD., '!62. GROSVENOR ROAD, WESTMINSTER, S.W.\ 
Also Makers of VISCO Air Filters and VISCO Cooling Towers. 
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“‘DOOR TO DOOR DELIVERY” 















































SULPHURIC ACID. HYDROCHLORIC ACID. 


OLEUM 


ie SULPHURIC C 
BATTERY 

I HYDROCHLORIC a 

D NITRIC D 


— DIPPING — 


All our Road Tanks are fitted with Air Compressors for raising the Acids 
into Customers’ Storage Tanks. 








SPENCER CHAPMAN & MESSEL LTD. 


WITH WHICH IS AMALGAMATED WILLIAM PEARCE & SONS, LTD. 
WALSINGHAM HOUSE, SEETHING LANE, E.C.3 


Telephone —-Royal 1166 (3 lines). Telegrams—‘ Hydrochloric, Fen, London,” 
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CHAINOMATIC 
BALANCES 





BUY 
BRITISH BALANCES 


Guaranteed Instruments for 





Analytical, General 
Laboratory or 


Ro ug! h Weighings 


W. A. WEBB, Lea. 


Balance Specialists 


4/5 SKINNER ST., 
LONDON,.E.C.1 


Send for List 





ARTHUR J. DICKINSON, L* 


(ESTABLISHED 1864) 


Tar and Rosin Distillers, Mastic Asphalte 
& Chemical Manufacturers & Merchants 





Send us your Enquiries for 
ACIDS, DISTILLED WATER, ROSIN, 
BRONZE SOLUTION, TAR, PITCH, 
CREOSOTE, NAPHTHA, GREASES, 
MASTIC DISINFECTANT FLUID, 
ACCUMULATOR ACID 





WE ARE MANUFACTURERS 





Also we import large quantities of 
STOCKHOLM & ARCHANGEL TAR & PITCH 


SAMPLE BOTTLES IN WOODEN CASES 


Your Enquiries will have our earnest attention 








TELEPHONE: NEW CROSS 403 


Inland: ‘ NEPTARDIS, PHONE, LONDON“ 
Foreign: ‘‘ NEPTARDIS, LONDON ” 


NEPTUNE TAR & CHEMICAL WORKS 
TRUNDLEY’S RD., DEPTFORD, LONDON, S.E.8 


TELEGRAMS 











SALFORD EDUCATION COMMITTEE 


ROYAL TECHNICAL COLLEGE 
Principal :—BERTRAM PRENTICE, D.Sc., Ph.D. 


Day and evening courses are provided to prepare 
students for the following examinations :— 


London University, Inter and Final B.Sc. (Science and Engineering) 
Institute of Chemistry, Associateship (A.1.C 
Pharmaceutical Society, Preliminary Sc Jentihe Examination in 
Chemistry, Physics and Botany 
Conjoint Medical and Dental Board (Chemistry and Physics) 
City and Guilds of London Institute, Technological Subjects 
The Royal Sanitary Institute, Sanitary Inspector's Certificate 
Full-time day Diploma courses are held in the following depart ments :— 
Building and Civil Engineering 
Chemistry and Applied Chemistry 
Electrical En ineering 
Mechanical Engineering 
Textile (Cotton Spinning and Weaving) 
Special courses are arranged for persons engaged in industrial occupa- 
tions and training for senior and advanced certificates as under : — 


Building and Civil En- General Building Trades and Structural 


gineering Engineering Apprentices 

Chemistry and Applied Works and Analytical Chemists. Bleachers, 

Chemistry "at Calico Printers and allied finishing 
rades 


Electrical Engineering Electrical Engineering Day and Evening 
Apprentices and Electrical Wiremen 
Mechanical Evgineering Mechanical Engineering Day and Evening 
Apprentices 
Textile. Buyers, Salesmen, Warehousemen and those 
engaged in the production and distribution 
of Cotton Goods 
Detailed Prospectuses may be obtained on application 
to the Principal at the College 
RICHARD MARTIN, Secretary for Education. 
Education Office, Salford. 








If you have 
HEAVY CORROSION 


in your Works due to 
ACID FUMES 


write for samples and 
particulars of 


" ANTI-SULPHURIC” ENAMEL 








So'e ACanufacturers : 


GRIFFITHS BROS. & CO. 


LONDON, LTD. 
PAINT, ENAMEL AND VARNISH SPECIALISTS 


BERMONDSEY, LONDON, S.E.16 
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PRODUCTS 


RESISTONE “K” 


for Union Dyeing 


Prevents cotton colours from staining wool, 
Keeps your wool bright, bloomy and clean. 

No extra time required in application. 

Easier for the dyer to obtain a given result, 


Economical. TO 
Of great advantage to shoddy dyers 
and garment dyers. 
Essential for best results with two D } ERS 


colour eftects, 
RESISTONE “O” and 


for Basic Colours FI N 1S H E RS 


Saves time—only one hour required 
to mordant your cotton. 
Saves time and labour-—no fixing bath 


required. 
Gives brightest and best results. GCs~ 
Better penetration. Cheaper. 


Tends to level uncven dyeing viscose. 


TEXOGENT — 


for Scouring 


Trouble in Scouring—use Texogent. 





Trouble in Dyeing—use Texogent. 

All your problems solved by the thorough cleansing of your material. 
Saves soap in milling, and ensures subsequent level dyeing. 

Saves soap and time in scouring raw wool, yarn, hosiery and worsted goods. 


GLOVER BROS 


{LEEDS} LTD. 
Ce CemicalDepartment 


WORTLEY LOW MILLS 
Glovers, Wortky, Leas «=U LVEEEDSS ios? Gee lines) 


> 


LONDON, 1, Gresham Street, E.C.2 
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CS, 


(CARBON 








PLANTS 


BRITISH AND 











BISULPHIDE) 


GERMAN PATENTS 





or = =e . eet | Construction and starting 
| 2 i ae ce of complete modern CS, 
rcs ey eien mrt a eo — plants. Inspection possible. 








up 


Eight CS; plants constructed, 


improved, or in course 


of 


Zahn & i. Ltd., Berlin, W.15 construction. High output, 


— Founded 1881 — maximum of economy, simple 


Specialist Engineers for Chemical Plant 


Representation for British Empire : and over. 


L. A. Mitchell, A.M.I.Mech.E., Siti 





Harvester House, 37, Peter Street, Manchester 


method of working. Dura- 
bility of Retorts 22 months 


European Countries & U.S.A. 




















The Better the Finish 


—the Better the Sale 


Whatever the size, shape, design or purpose of an article, an attractive finish of high 
protective qualities will always assist in obtaining good sales and the establishment of a 
reputation for reliability. 


CRANE S cellulose finishes are the result of a most careful study of manufacturers’ 
requirements, extending over more than 40 years. 


**ZAPON ”’ Lacquers for brass, copper, nickel and oxysilver, give the best 


possible protection to all carefully prepared metallic surfaces. 


993 o.6 
*“CRANCO Spray Enamels for pottery, metal, wood and compositions, 
are supplied in a most attractive range of colours in grades which enable glossy, semi- 
glossy or matt finishes to be obtained. 


*CRANCO’’ Wood Finishes havc high filling properties, are simpler 
and quicker to use than French Polish, and enable a definite economy in finishing costs 
to be obtained. 


Full details of suggested finishing processes, with samples for test, will be forwarded 
immediately on request. givin¢é an indication of requirements. 


ARMOURY CLOSE, BORDESLEY GREEN 


THE FREDK. CRANE CHEMICAL CO., LTD. 


mentees BIRMINGHAM <Cuseil” When. 
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BRITISH-MADE 
SILICA GELS 











Plants for use 
with Silica Gel 


Through Messrs. Kestner Evaporator 
& Engineering Co., Ltd.. their selling 
agents for Great Britain, Joseph 
Crosfield & Sons, Ltd., invite enquiries 
from those interested in their Silica 
Gels for 


OIL REFINING 


DEHYDRATION, including Dry- 
ing of Town’s Gas 


CATALYST CARRIERS 
SOLVENT RECOVERY 


and their many other uses and applica- 
tions, and are prepared to submit 
complete proposals for the outright 
sale without royalty of suitable instal- 
lations. Any client adopting proposals 
submitted or approved by Joseph 
Crosfield & Sons, Ltd., will be pro- 
tected in respect of any claims for 
infringement of British patents for 
such use or application of Silica Gel. 


Joseph Crosfield & Sons, Ltd., in 
conjunction with Kestner Evaporator 
& Engineering Co., Ltd., maintain a 
Research and Service Department 
which is at the disposal of manufac- 


turers. 


Send your enquiries to :— 
KESTNER EVAPORATOR & 
ENGINEERING CO., LTD. 


5, GROSVENOR GARDENS 
LONDON, S.W. 














Silica Gel was first manufactured com- 
mercially in Great Britain about 40 years 
ago by the Dee Oil Company, whose 
rights of manufacture, sale and use of 


Silica Gel were acquired some years ago 
by Joseph Crosfield & Sons, Ltd. 


Joseph Crosfield & Sons, Ltd., Warring- 


ton, with 50 years’ experience in the pro- 


duction of chemicals, have for years 
manufactured Silica Gel among their 
range of products, and are in a position 
to meet the requirements of the trade. 
Their Silica Gels are sold under the pro- 
prietary brands— 


GASIL 
SORBSIL 
QUEPRIC 


and are manufactured under the most 
rigid control, guaranteeing uniformity of 


quality. 


These products are in satisfactory use in 
a number of installations, both in their 
own Works and elsewhere. 


The process under which they are manu- 
factured does not infringe any patents 
for the manufacture of Silica Gel, and 
Joseph Crosfield & Sons, Ltd., undertake 
to indemnify any users of their products 
against any actions brought against them 
in respect of British patents alleged to 
cover such manufacture. 
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KESTNER ROTARY 
VACUUM FILTERS 


Some Typical Examples. 




















Kestner Rotary Vacuum Filter, with sill washer. 





Kestner Rotary Vacuum Filter, enclosed type (cover removed). 


Kestner Evaporator and Engineering Co., Ltd. 
CHEMICAL ENGINEERS, 
5, Grosvenor Gardens, Westminster, London, S.W.1 
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SEITZ’ 


Alluviation Filters 


are unrivalled for ‘ tine’ filtration purposes. Water, 


alkaline baths, ammoniacal liquors, salt baths, 


a 


ie 


gelatines, etc., etc., all dealt with economically 
and efhciently. Special constructions and filtering 
materials to suit individual cases. Small space 
requirements. High output. Easy manipulation. 


TRIAL EXPERI. 
. " MENTAL 
FILTRATIONS _ 
PLANT 
CARRIED 
, AVAILABLE, 
OUT 
FOR TRIAL 
WITHOUT AT YOUR 
OBLIGATION. 
WORKS. 





* Filtering Plant, consisting of 4‘* Hercules *’ No. 36, 
2 **Volta’’ Pumps No. 20 and Mixing Vessel. 
Filtering Surface : 1550 sq. ft. 


WRITE FOR DESCRIPTIVE PAMPHLETS, STATING 
FOR WHAT PURPOSES FILTERS ARE REQUIRED. 


BBE 


JOHN C. CARLSON, 


149, FARRINGDON RD., LONDON, E.C.1 


Telephone: Telegrams: 
CLERKENWELL 9077. “* ELCAFILT,’’ LONDON. 


PU 
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Giulini’s Chemical Works 


— wy 





| ALUMINATE or SODA 





——_/> 





| PHOSPHATE or SODA 





DI-BASIC QUALITY 


—_— @ ——_- 


POTASH ALUM 





a AMMONIA ALUM 














&c., &c. 


a 


SAMPLES AND QUOTATIONS 
MAY BE OBTAINED 


FROM 


Sole importers in United Kingdom: 


OHLENSCHLAGER BROTHERS, Ltd. 


SHANGHAI HOUSE, BOTOLPH LANE, 
LONDON, E.C.3. 


lephones: Royal 6712/3 


* Ohlenschlager, Bilgate, London.” 
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INDUSTRIAL 
CHEMICALS 


WE HAVE A LARGE RANGE OF 
HEAVY CHEMICALS FOR VARIOUS 
COMMERCIAL PROCESSES. 
WE INVITE YOUR INQUIRIES. 








J. M. STEEL & Co., LD. 


36/38, KINGSWAY, LONDON, W.C.2 


Telephones: HOLBORN 2532 3 4 Branch Office : 
CALDER STREET, 
Telegraphic Addresses : LOWER MOSLEY STREET, 
Inland : ““ COALTAR,WESTCENT, LONDON.” MANCHESTER. 
Foreign: ‘ COALTAR, LONDON." ——_—__—— 








Warning 8 — to all 
buyers of Valves 


T is necessary to issue this 

note of warning to buyers of 
valves. Sometimes valves are 
supplied as ‘‘ Jenkins type,” but 
such valves are obviously not 
genuine Jenkins. The high 
standard of efficiency which has 
established the reputation of 
genuine Jenkins valves during 
the last 65 years, is only to be 
found in valves with the Jenkins 
Diamond Trade Mark, as illus- 
trated in this announcement. 
Fig. 106 Look for it on every valve you buy. 







G.M. Glob 
Valve. The See our 80 page 
wg iw Catalogue, FREE 


JENKINS BROS., LTD. (dept. F) 


6, Great Queen St., Kingsway, London, W.C.2 
Telephone: Holborn 41066. Works: MONIFREAL, CANADA, 
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RESIST 


CORROSIO 
BY USING 


ALUMINIUM 


Many corrosion problems confront every 
chemical manufacturer to-day, and arise 


in practically every process. 





Many have been solved already by the 
introduction of plant manufactured in 
aluminium or special aluminium alloys. 


If you have any corrosion problems we 
shall be glad to place our experience on 
this question at your disposal. Our technical ex- 
perts will be glad to call on you and investigate 
or advise on application of aluminium and alumi- 
nium alloys in connection with your processes. 














Large filter Control Valves 
vessel con- (right) and cocks 
structed in (below) construc- 
pure alumi- ted in our special 

nium case Birmabright 


(Aluminium) alloy 





Aluminium and _ Birmabright (Aluminium) 
alloy is used largely in the manufacture of : 


ACETIC ACID NiTRIC ACID 

FATTY ACIDS PHARMACEUTICAL PRODUCTS 
FOODSTUFFS BEER AND CIDER 
MARGARINE VARNISHES 

EDIBLE OILS LACQUERS 

RUBBER ARTIFICIAL SILK, ETC. 


Complete installations developed, designed and 
erected if desired. 


BIRMAL CHEMICAL ENGINEERS Dartmouth Road, Smethwick, nr. Birmingham 


Proprietors: The Birmingham Aluminium Casting (1903), Co., Ltd 
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. EXCEPTIONALLY STRONG 
S t a 1 n l c S Ss the nearest approach to the all- 


Chemical Plant one-piece job. 
Welded by the — somoceneous THRoucHout 


no denaturing of metal through 
welding. 


ABSOLUTELY STAINLESS 


in weld and plate alike. 


I.B. Speciality is the production of 
complete plant in all grades of Stainless 
Steel and non-ferrous metals 





BRADLEY EN 
\ "Grams— 
—- ™ ‘Thompson Bros 
Bilston 165. Bilston.” 


London Office: iia House, W.C.2 











Send your enquiries to 
MANCHESTER ALUMINIUM CO., LTD. 


for 


TANK CASTINGS— 
CHEMICAL TYPE 

















SHEETS AND ANGLES 


TUBES AND RODS 
AND 
POWDER 





ANYTHING 
ALUMINIUM 





| 





| " 
"JENKINSON STREET, C-on-M, MANCHESTER 


"Phone: ARDWICK 3712 (Local). ARDWICK 3706 (Trunk). 








—_————_ 
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~ 


STEIN OS MOIR LINQUIDRIDES: JOUR. 


BRITISH 








INDUSTRIAL 
SOLVENTS 











manuracrureo 8¥ BRITISH INDUSTRIAL SOLVENTS LE 


KINNAIRD HOUSE, PALL MALL EAST, LONDON. SWI. 


Telegrams: ALDERSOLV, Picey, LONDON” “Je/enhone’ Gerrard 6852” 
WORKS AT HULL AND CARSHALTON 


seutinc aceNTS BARTER TRADING CORPORATION = 
14 WATERLOO PLACE LONDON. SWI. 


Telephone REGENT 6820 





xlvill 





VALOR 


torage Equipment 
Lubricati ng Oils 


The Chemical Age 
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HREE 150-gallon tanks, fitted with adjustable self- 


measuring pumps, barrel cradle and dash for indoor 


storage. 


These can also be supplied in 50, 100, 200, 250 and 


300 gallon sizes fitted with quart pumps, semi-rotary or 


gear oil pumps as alternatives. 


We are manufacturers of all types of outdoor Storage Equipment, com- 
prising a Sliding-door Cabinet of 55 gallons capacity, barrel covers, 


drum, shelters, portable outfits, etc., fitted 
with pumps as above or customers’ own pumps 
where desired. We are in a position to give 
prompt delivery of standard models and are 
prepared to quote customers own design and 
finish where desired. 
Write to-day for List 51V/53 and Prices 

THE VALOR COMPANY, LTD. 

Valor Works, Bromford, Erdington, Birmingham, 


Lendon : 
120, Victoria Street, S.W.1. 
ee 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


Principal : B. MOUAT JONES, D.S.O., M.A. (Oxon.). 
UNIVERSITY OF MANCHESTER 


(Faculty of Technology). 


DEGREE COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the courses lead- 
ing to the Manchester University Degrees (B.Sc.Tech., 
M.Sc.Tech., and Ph.D.) and Certificates in the Faculty 
of Technology, in the following Departments : 


APPLIED CHEMISTRY, 





including General Chemical 
Technology, Metallurgy and 
Assaying, Fermentation Pro- 
cesses (including Brewing), 
Electro - Chemistry, Photo- 
graphy, Colouring Matters, 
Foodstuffs and Fuels. 

(Prof. James Kenner, 

D.Sc., Ph.D., F.R.S.) 
(Bleaching, Dyeing, Printing 
and Finishing), Paper Manu- 
facture. 

(F. Scholefield, M.Sc., F.1-C.) 
(Prof. Dempster Smith, 
M.B.E., M.Sc.Tech., 
M.I.M.E.) 
(Prof. Miles Walker, 
M.A., D.Sc., M.1.E.E.) 


TEXTILE CHEMISTRY 


MECHANICAL ENGINEERING 


ELECTRICAL ENGINEERING 


MUNICIPAL ENGINEERING (G. S. Coleman, 
D.Sc.Eng., A.M.Inst.C.E., 
A.M. Inst.M. & Cy. E., 
F.R.San.I.) 
TEXTILE TECHNOLOCY (Prof. W. E. Morton, 
M.Sc. Tech.) 
INDUSTRIAL (J. A. Bowie, M.A. D.Litt) 
ADMINISTRATION 


(Post-Graduate Certificate Course) 


Prospectus will be foru arded free on application to the Registrar, 
College of Technology, Manchester. 

























GhAe 


LANCASTER 


STEAM 
TRAPS 


The most economical trap 
made. Will drain water at from 
212° Fahr. upwards from any 
pressure of steam. Can be 
examined while working. The 


users of over 140,000 of the 
“LANCASTER” Steam 


Traps testify to their efficiency. 


LANCASTER & TONGE LTD. 
Manchester 


“PISTONS,” Manchester 


(RGR: <a RMN enema aia 
a 


Pendleton 


Telephone: PENDLETON 1484 (2 lines) Telegrams : 
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HERE are over 40,000 “‘ UNIVERSALS ” 
in use, and we have developed a range 


of types and sizes to meet every problem 
of Mixing, Kneading, Pulping, Shredding, 
Masticating, Dissolving and 7S 


INS 


WESTWOOD WORKS e PETERBOROUCH 








Oo” Patent Air-Loaded Hydraulic |* collaboration with Associates we 
Accumulator is the most efficient specialise in Grinding, Crushing, Sifting 
and economical means of accumulating and Disintegrating Machines ; in Separators 
Pressure Fluid, and has found application and Air-Classifiers, Wrapping and Filling 
in over 300 instances. Write for Illustrated Machines, and in the Automatic Continuous 
Folder Ch.D.10., Line Soap Making Plant. 











— GAKER PERKINS — 


WESTWOOD WORKS e PETEREGOR OUCH 














_ 
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‘CENTRIFUGALS- 


Manlove, Alliott & Co., Ltd. 


Chemical Plant Manufacturers 


ULL London Office ; 41 & 42, Parliament Street, S.W.1 |I\l!ililiIlHIHlIIINIIIMIIINI 
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ror DRYING 


SULPHATE OF 
AMMONIA 


ANTHRACENE 
NAPTHALENE 


SODAS, SALTS 
AND OTHER CHEMICALS. 


NOTTINGHAM 
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ACID RESISTING 


STONE, BRICK 
WOOD AND * 


\ 
VESSELS WwW 
ws 





WF 
w 

ws 
w 









ws 

\\S 

WS 
WY \ 
WY 





DIGESTERS wy 












3 RESISTS 
ow MIXED ACIDS & 
NASCENT HALOGENS 


Ws 


«UNDER STEAM PRESSURE 


w 
w Over 30 Years’ Experience 





\\ 
IRON 


\ 
we SOLE MAKER 


JOHN L. LORD 


WELLINGTON CEMENT WORKS 
TELESHone: BURY 617. BURY, LANCASHIRE 
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DUDLEY. 
Telephone :— London Office :— * 
Dudley 3146 (8 lines). ; Imperial House, 
lates sone Established 1840. 


Kingsway, W.C.2 


Chimneys, Dudley. '‘Phones:—Temple Bar 3216. 


CHEMICAL AND GENERAL ENGINEERS 
STEEL CHIMNEY SPECIALISTS 

















TANKS, VESSELS | 5. | COMPLETE 
MIXERS & Ries CHEMICAL 
BLENDERS PLANTS or 

(Electrically a and Riveted) UNITS 

CHEMICAL & ARTIFICIAL for 
SILK WORKS | DRYING, MIXING, 

VESSELS. PANS | CRUSHING & GRINDING, 

: | DEGREASING, 

AND CASTINGS DEODORISING. 

és NITRIC ACID, 
— SULPHURIC ACID, 
tor DISTILLATION 
of 
~ ee Viscose Blenders Sprayed Internally with Zinc. 









SPECIAL DEPARTMENT : 


"<3 HOMOGENEOUS 
. LEAD LININGS 


pis AND 


ayy COVERINGS 
en for 


ALL CLASSES OF 








a agg Tar Still ™ ft. gene. 17 - 
6 in. deep,in “Armco” Iron wit 
Vessel, 10 ft. 6 in. diameter. CH EMICAL PLANT. 


bottom plate flanged to shell. 


Homogeneous Lead Covered Tubular 





We invite enquiries for all classes of Plate Work. 


(Electrically Welded and Riveted.) 
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_ Dustless Grinding 
Raymond 
Pulverisers 


The increasing sales of Raymond Grinding 
Equipment indicates that many concerns are 
now grinding their own crude materials in- 
stead of purchasing costly finished products. 















Raymond Mills are grinding over 150 ditferent 
materials at the lowest all-in cost per ton. 


We have a fully equipped Test Plant at our 
Derby Works and are prepared to carry out 
tests on your own materials, and recommend 
the most suitable of our many types of 
grinding equipment. Take the first step 
to lower production costs now—write for 
full information. 

















THE HARDINGE CONICAL MILL 


THE HARDINGE 


CLARIFIER AND 
THICKENER 


Has the 


Entire simplicity of operation and control. 


“eee et ttt test 


lowest maintenance costs of any mill. 


Maximum range of load variation. 


Production of a definite grade of fineness continuously 
maintained. 





The following list gives a few well-known users of these mills. 


Cie de la Vieille Montagne. 
Victor Chemical Company. 
Davidson Chemical Company. 
Midland Chemical Company. 


Harrison and Son (Hanley), Ltd. 
Kestner Evaporator and Engineering 
Grasselli Chemical Company 

S. A, des Traitments Chimiques 


imperial Chemical Industries, Ltd. 
Pinchin, Johnson & Co., Ltd. 
Rothschild Refining Company. 
Chemical and Metallurgical Corp 


Co. 






Z>MINING & INDUSTRIAL EQUIPMENT L® ~ 
A ASSOCIATED WITH — INTERNATIONAL COMBUSTION LTD. 
1], Southampton Row, London,W.C. 


OTS Derby ce Erith 


Tete 


HARDRAYMIL 


TELEPHONE : GRAMS & CABLES: 


OLBORN 7277 (3 Lines) WesTcENT LONDON 





1930 
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TO USERS OF 


ACETIC ACID 


As selling Agents fas tne Bucci Dsduceniel Salvonte Led. we 
can now offer Acetic Acid produced in a British Factory by 


British Labour. 








The quality is first class. 
We can guarantee you prompt _ e icient service, 


The following grades are oflered :— 
GLACIAL - 99/100% 
Ditto - - 98/100% 
PURBRE- - - ~- @% 
TECHNICAL - 80% 
Ditto - - 60% 
Ditto - - 40% 


a 


We confidentl y invite your support for three reasons :-— 
) % The Acetic Acid is British. 
4 The prices are right. 
s. The quality 1S right. 


If you will fill up the form below we will send you samples and prices. 


BARTER 


TRADING CORPORATION LID. 








Te Barter Trading Corporation Ltd. 
[4 Waterlee Piace, London, $.W.! 





Please send us samples and prices of NN OUT cestcastaiininni Acetic Acid. 
Address a i ic 
ae 
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COAL CARBONISATION 


By R. WIGGINTON, M.Sc.(Lond.), A.R.C.S., A.M.Inst. 
Min.E., Lecturer in Fuel Technology i in the University of 
Sheffield. 

‘‘A valuable contribution ... should be in the 
library of every fuel technologist ... ‘contains 
an almost complete bibliography of meer) 

work,’ 


‘A well-written account of recent research. if 
- an. 


Pp. x + 265, with 47 Illustrations. Price 21 -. 
Postage: Inland 6d., Abroad 8d. 





The first book to collate and present the knowledge avail- 
able regarding the industrial application of radiation. 


RADIATION 


IN CHEMISTRY 

By R. ALAN MORTON, B.Sc., Ph.D.(Liv.), YE eam 

Lecturer in Chemistry in the University of Liverpool. 

No one could deny the competency with which the 

t r has dealt with Radiation The book As vi iluable, 

xd deal of up-to-date information.’’— 

Chemical News. 

Demy 8vo. Pp. xvi. 284. With 44 figs. Price 15 -. (Postage 8d.) 


LAW AND INDUSTRY 


By G. S. W. MARLOW, B.Sc., F.L.C., 
Bersister~ at-Law (Grays Inn) 
Le wit the more important aspects of the Law 
t ting industry \Vlanch ley Guardian 


Pp. x 320. Price 176. Postage 6d., Abroad 4d. extra. 








BAILLIERE, TINDALL & COX, 


7 & 8, Henrietta Street, Covent Garden, London, W.C.2 


















Ruston Centrifugal Pump, 
type ““CPAZ™ with Fast 
and Loose Pulleys. 

Made in sizes 14” to 3”, 
Capacities up to 220 gal- 
lons per minute and Heads 
ap to 80 feet. 





FOR ALL SERVICES 


The RUSTON range of centrifu- 
gal pumps is designed to meet 
the continual demand for a pump 
of sound construction and high 
efficiency at a low price. Our 
enormous output enables us to 
produce the right class of pump 
at the right price. 


PARTICULARS 


of Standard Patterns for 

Heads up to 200 ft. and out- 

puts of 21,000 gallons per 
minute on application. 


RUSTON & HORNSBY LTD. 
ENGINEERS - - + LINCOLN 











=~ HYDROXIDE 
Oi ti} ) NOWIN 
) Jt | Av 
<5 PELLET FORM 


1 Judex Potassium Hydroxide can now 
be had in pellet form. More con- 
venient than the old-fashioned sticks 
— but little more expensive. 


TH Manufactured both in the “ pure”’ and 
WORK WI in the guaranteed “A.R.” qualities 


Write for samples. 


X Judex Analytical Reagents guaranteed to con- 
formto all recognised British A.R. standards 


THE GENERAL CHEMICAL AND PHARMACEUTICAL CO., LTD., JUDEX 
WORKS, SUDBURY, MIDDLESEX. + WORKS ALSO AT WILLESDEN 























RAPID © 


ACTION 
» VALVES 


We specialise in quick-open- 
ing and closing valves for all 
purposes, for use on com- 
pressed air, steam and water 
services. 

The valve shown here illus- 
trates a type largely used in 
Chemical and Dye Works. 
It is designed for operation 
by hand or foot, and full 
flow is given instantly. 
Details of this and other valves, 
hand or float controlled, are 
contained in leaflet V.6, which will be sent on request. 


BRITISH STEAM SPECIALTIES LTD. 
Wharf St., LEICESTER 


CAST IRON AND GUNMETAL VALVES AND COCKS IN 
ALL SIZES AND TYPES ALWAYS IN STOCK. 


























December 27, 1930 The Chemical Age lv 


Lead Acetate 


Large & Fine Crystals 
B.P. 

















ACETONE 


METHYL ACETONE 
ACID ACETIC POTASH CAUSTIG 

ACID FORMIC CH AS POTASH CHLORATE 
ACID LACTIC (all grades) POTASH PERMANGANATE 
ACID OXALIC e 


POTASH PRUSSIATE 
ACID TANNIC 


. SALAMMONIAC 
ALUMINA SULPHATE SODIUM ACETATE 
BARIUM CHLORIDE SODIUM CHLORATE 
BARIUM NITRATE e9 


SODIUM HYPOSULPHITE 
CALCIUM LACTATE 





; . SODIUM NITRITE 
pose eay bn a L i 'D SODIUM PERBORATE 
»} LAT * T 
FORMALDEHYDE, 40% vol. ae vette 
HYDROGEN PEROXIDE 7, KING WILLIAM STREET, =<), pur CHLORIDE 
LIME ACETATE ; 
LITHOPONE LONDON ° . E.C.4 TARTAR EMETIC 







MANGANESE SALTS ZINC SULPHATE 


Telephone : Mansion House 5408. 
Telegrams; Inland—‘‘ Paganini, Cannon, London.” 
Foreign—“ Paganini.” 


ROYAL 41, 
el EXCHANGE, (sy ST. VINCENT PLACE, oy 
MANCHESTER GLASGOW 

















ESTABLISHED 1890 
























\ SPECIALITIES 














Send for Particulars of 


TRANTER’S 
PATENT SEDIMENT 
EJECTOR FOR 

FEED 

WATERS 





W. J. TRANTER, Lt. - 
ROS TIBBINGTON WORKS, va lass) 














lvi The Chemical Age 


“ACETAS" 
is supplied and laid by 


THE LIMMER & TRINIDAD LAKE 
ASPHALT COMPANY LIMITED 
Artillery House, Artillery Row, Westminster, S.W.1 


A descriptive brochure forwarded 
on ‘abblice ation. 
"PHONE vic. 6315 (s ur wes) 





CONTRACTORS TO H.M. & FOREIGN GOVTS. 
Established 1830. 


Manufacturers and Proprietors of 
“INVICTA” Bituminous 
Materials for Road Construction 


re 
ee eeneeeveneneenceeeeececes 


Seeneeeeeneenereeesennererss 


Manganese <* Plumbago 
Grinding of every description of Chemical 
and other materials, for the trade, with 

improved Mills. 


THOMAS HILL-JONES, Ltd., 


Manufacturing Chemists 


INVICTA WORKS, BOW COMMON LANE, E.3 
AND AT 
MEESON’S WHARF, BOW BRIDGE, E. 
"Phone: East 3632, 3633 Telegrams: “HILLJONES, POP, LONDON.” 
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“ TROPICAS” 


(Registered Brand) 
Mastic Asphalt 


Of our own manufacture renders 
Works’ Floors, Pavements, Road- 
ways, etc., highly resistant to the 
Heaviest Foot, Trolley or Vehicu- 
lar Trafhc, particularly where water 
is constantly present on the surface 
and the temperature higher than 
normal. 


“ ACITENEO” 


(Registered Brand) 


Acid-Proof Asphalt 


Efficiently resists the acids as used 
in industrial processes. Write for 
tull information and samples to: 


DICKINSON Lop. 


FAIRCLUFF STREET, BOLTON °'s3;; 





























BENN BOOKS 
CHEMICAL BY-PRODUCTS 


DESIGN AND WORKING OF AMMONIA 
STILLS. By P. Parrisn, A.I.C. 40s. net. 
This book deals in a thoroughly practical manner 
with the design of ammonia stills, preheaters, con- 
densers, dephlegmators and coolers, with special 
reference to economy of steam and the utilisation of 
potential heat. 


SULPHURIC ACID CONCENTRATION. By 
P. ParrisH, A.I.C. 2 vols., 6s. net each. 


Vol. I. By Hot Gases. Vol. I]. In Heated Vessels. 


**Should be read by all interested in the subject 

. the physical data are given in handy form, 

together with the methods of their application, and 

practical details relating to construction and operation 
are ample.” —Chemistry and Industry. 


THE MANUFACTURE OF SULPHATE OF 
AMMONIA AND CRUDE AMMONIA. 
By G. T. Catvert. 9s. net. 


The second edition of this standard work has been 
revised and enlarged. 


ERNEST BENN LIMITED 


Bouverie House, Fleet Street 
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HAUGHTON’S 
IRONAC METAL 


IRONAC 





ACID- anergy}! METAL, WITHSTANDS ens 
————— AND NITRIC ACID, ALL DENSITIES. —————— 


Cascade Boone for Sulphuric Acid some il Ceoler 
Pots, Beakers. 


SEND FOR FULL CATALOGUE 
HAUGHTON’S Patt Menilic CO,., LTD. 
30 ST. MARY-AT-HILL, LONDON, &.C.3 
Telegrame—" Haughnot,”’ Bilgate, London. Telephone—Royal 1383 


























ELLISON 
INCLINED 
DRAFT GAUGES 








Ellison Inclined Gauges are the most accurate 
‘U Tube” gauges with a magnified scale. They 
are, therefore, the best possible indicating gauges for 
the measurement of small pressures or vacua. 


Thirty years of manufacture of this one class of 
gauge lie behind the present types which are real 
masterpieces of reliability and durability. 


Large numbers of these Gauges are in use at home 
and abroad on a variety of applications. 


Write for particulars and please mention this journal. 


WALKER, CROSWELLER & CO. 
20 Queen Elizabeth Street, London, S.E.1 


Telephone: Hop 1386 (three lines) 








aba adn adeno neat ate ade ade ade ne ented ade ae ate neat ate abe ate ate ae 
= THE BJURRELL 


HOMOGENISER 


qumemmemeees Patent 214308 aa 









Emulsifications and 
Minute Disintegrations 
in Liquid Suspensions. 
J 


Highest Efficiency. 
Sd 
Moderate Cost 
* 


Extreme Ease of 
Installation. 


o 


Lined with Monel 
Metal or other 
alloys. 


5 


Automatic 
Control 


Ne ee 
me nde nde ae ne ae mn ade eee nent n demon eatendendemtentemeatenteetests ieee 


= 

Sel 

Cleaning. x 
oe 


FULL PARTICULARS FROM 


G: €- HURRELL & COs, Ltd. 


Old School Works, Woolwich Rd., Chariton, $.E.7 


we ae ene ae ae me de ne nce ae nce de ae mde ae ae ae ade ae ae ace eee 


deadendeade 








EDWARDS’ VACUUM PIPE 
LINE INSTALLATIONS 
FOR CHEMICAL and 
PHYSICAL LABORATORIES 


Our system is in use in a large 
number of laboratories, both 
commercial and educational, 
and always gives the utmost 
satisfaction 


We shall be glad to send full 


particulars upon application. 


W. EDWARDS & COMPANY 


8a, Allendale Road, Denmark Hill 
LONDON, S.E.5 


Telephone ; Rodney 4832 Telegrams; “ Edcohivac, London ™ 
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MIXING PANS 
FOR ALL PURPOSES 





Sizes : 
9 inches to 6 feet 


diameter. 


Made with 
Steam Jackets 
and 


Tipping Gear. 





Any design of stirrers or mounting 
to suit special materials or position. 


Suitable for liquids or powders. 


As used by the leading manu- 
facturers throughout the country. 





Write for particulars to — 


W. ROWLANDSON & CO., 


75n, MARK LANE, LONDON, E.C3 
or 46N, FENWICK STREET, LIVERPOOL. 











=e= GRINDING === 
MACHINERY 


FOR ALL PURPOSES 
DISINTEGRATORS AND PULVERISERS 
SUITABLE FOR GRINDING CHEMICALS OF 
ALL DESCRIPTIONS ; FERTILISER, INCLUD- 
ING BONES, HORNS & HOOFS; DRUGS, ETC. 





Specialists in the manufacture of Grinding Machines, 
Christy & Norris, Ltd., are able to offer an extensive 
range of models covering all possible needs. Whether 
you require a small Grinding Machine, one of medium 
capacity, or a type capable of many tons per hour output, 
you will find just what you want in the C. & N. range. 


Illustrated Catalogue Free on application. 


CHRISTY & NORRIS, LTD., 


CHELMSFORD 
“Sa a 9 NR NIN: 








The Chemical Age 





December 27, 1930 





MV 


Why not buy NEW Chemical Plant 
at Secondhand Prices 


OLIVER ASHWORTH & CO. 


have a considerable quantity of New Plant in stock of various 
types which is being sold at prices based to a great extent on 
present-day secondhand values. WHY NOT TAKE THE 
OPPORTUNITY? Examples are: 


4 NEW 6” “IRONAC” Acid-resisting Centrifugal Pumps 
for motor-drive in pairs, by Haughtons’ Metallic 
Packing Co., Ltd. Similar to their Fig. 1,440. 

21 NEW CENTRIFUGAL PUMPS, stock soiled only: 6” 
Fast Pulley — 8” Fast and ‘Loose Pulley Drive, 8” 
Fast Pulley 

10 New SECTIONAL “STEEL TANKS, 8’ x8’ x4’ x 1,600 
galls. capacity. 

2 New 5 hp. and 1 New 10h. p. A.C. ELECTRIC MOTORS. 

120 Bronze, Steel and Iron Valves. New. By Dewrance, 
Hopkinson and other makers. 

Several New Stoneware Containers and Bottles. 
Tanks, etc. 

40 New FOOTVALVES and STRAINERS, 4’, 5” and 8”. 

300’ of New 8” and 10” STEEL PIPING. 

Several NEW C.I. Spigot and Socket PIPE FITTINGS, 
chiefly large size. 

320 lengths of NEW 2” C. I. PIPES. 

93 NEW 1” Dual Gravity and Thermostatic Air Valves 
for preventing vacuum. 

The above are additional to our usual lines in Glasslined, Ordinary and 


Jacketed Tanks, Filter Presses, Chemical Plant, Vacuum Pumps, Stone- 
ware Containers, etc., etc., etc. 


Send your NEXT Enquiry to: 
CASTLE GROUNDS, BURY, LANCS 


Also Black Lane Engineering Works, RADCLIFFE, nr. Manchester. 
Telephone: 533 BURY 


Ironac 


CRAM rrrrmrrwwweS 


“ Everything for Safety Everywhere.” 


SMOKE seers 
GAS MASKS. 


BREA THING APPARA TUS. OF ALL. 
: PA TTERNS. Be 


OX YGEN /RESUSCITA TING APPARA TUS. 
FIRE EX T INGUISHERS. 
FIRST-A ID our riTs. 


SAFETY AND PROTECTIVE APPLIANCES 
__ OF ALL DESCRIPTIONS. 


SIEBE, GORMAN & CO, LTD., 


WESTMINSTER BRIDGE ROAD, LONDON, SE. a 


Celegrams: ” Siebe, Lamb, Londen.” Galephone Na.: HOP. 3401 2: lines): 
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“B.B.” CHAINS 
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“B.B.” BUSHED CHAINS 


Suitable for large Elevators and 
slow-speed drives 


MANY OTHER TYPES ALSO MADE 


BAGSHAWE 


DUNSTABLE & CO., LTD. C.A.24 
























PITCH aSKOL CRESYLIC ACID 
COAL TAR eae CARBOLIC ACID 
ANTHRACENE HIGH BOILING ACID 
CREOSOTE NAPHTHAS 
NAPHTHALENE BENZOL 
CRESYLIC-CREOSOTE ETC. 


Anglo-Scottish 


CHEMICAL COMPANY, LIMITED. 
BANK OF SCOTLAND CHAMBERS 
_ 20 RENFIELD STREET ; 
CENTRAL 8100-8101 GLASGOW, C.2. ee 


**ASKOL GLASGOW ” 





SE —E —— —— ae — 
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Industrial Chemicals rormsya 


for Home and Export  98/100% 


The Chemical Age 


| of every description 


Spermaceti. 


Paraffin Wax and 
Scale, all grades; 
also Candelilla and 


PLEASE SEND US YOUR ENQUIRIES, 


CHARLES TENNANT & CO., LTD. 


CHEMICAL MANUFACTURERS AND MERCHANTS, 
93, West George Street, GLASGOW. 


Telegrams: ‘‘ Tennant, Glasgow.” Telephones—6617-8 & 9 Central. 


DUBLIN. 
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Antimony Oxide 








Werks: Anniesland, Glasgow. BELFAST. 
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The ‘‘HORNE” 


| : Thermostatic Valve 


UTOMATICALLY 
controls the steam 
supply to calorifiers of any 

design. 
Can be fitted to 


7F=x- appliances where a 


As 


steady temperature 

is required irre- 

spective of the 
» heating medium. 

Saves labour and 

fuel, ensures greater effici- 

ency and the upkeep is low. 


WRITE FOR BOOKLET 
IT TELLS YOU HOW 


HORNE ENGINEERING CO., LTD. 
35 - PITT STREET - GLASGOW 





Steam Trap 





Will cope with large amounts of condensa- 
tion. Easy to fit. Will work in any position. 


EFFICIENT - SIMPLE - DURABLE 


TRY THESE SPECIALITIES FREE 
AND WATCH THE .SAVING 


FIRST ORDERS OX APPROVAL 





























ANNUAL SUBSCRIPTION: One (Guinea 





THE CHEMICAL AGE 


BOUVERIE HOUSE.154. FLEET sTREET.E.¢.4 














December 27, 1930 The Chemical Age Ix 








J. SHERMAN & CO. LIMITED 











RESINATES FLUORIDES MOLYBDATES 


LINOLEATES MOLYBDIC ACID 


STEARATES ALU MINIL M TUNGSTATES 
PALMITATES AMMONIUM TUNGSTIC ACID 








CHROMIUM OXIDE PHOSPHORIC ACID 
MANGANESE OXIDE CHROMIUM MAGNESIUM PEROXIDE 
MANGANESE SULPHATE POTASSILUIM ANTIMONY SULPHIDES 
MANGANESE CHLORIDE SODIUM SODIUM ALUMINATE 
MANGANESE ACETATE HYDROFLUORIC ACID SODIUM STANNATE 
ZINC SULPHATE HYDROFLUOSILICIC ACID GRAPHITE 





DOWNHAM MILLS, TOTTENHAM 
Teleeams: LONDON, N.17 vomre tthohone: 


KOLLAG PHONE LONDON TOTTENHAM 3201 (5 lines) 
ALSO .AT 


49/51, BROUGHTON LANE, MANCHESTER 

















—==_- 
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WRITE FOR 


THIS FREE 
BROCHURE ° 


Our huge annual output—the largest in the country—of 
Methylated Spirits of every description enables us to 
maintain a consistently high standard of quality at 
competitive prices. 

Large or small quantities—suitably packed in special 
containers—can be quickly delivered from any of our 
numerous distributing depots throughout the country. 


THE METHYLATING C*L” 


KINNAIRD HOUSE, PALL MALL EAST, LONDON, S.W.1 
Telephone; Regent $764 & 5765. Telegrams ‘“‘ Methcolim,” Phone, London. 


—— 


———_ 


Distributing Depots at 
a, Manchester, Glasgow, Hull, Leith, Bristol aud London. 











Ix The Chemical Age December 27, 1930 


Dyestuffs Act to go, 


JANUARY, 1932 7 


THE HOUSE OF LORDS HAS 
REPRIEVED THE DYESTUFFS ACT 
FOR AT LEAST ONE YEAR. 


Whatever may be the merits of the arguments relative 
to this highly controversial subject, there is no escaping 
the fact that in the changed conditions ot the Chemical 
Industry in the future, a searching examination will 
have to be made of every item contributing to the selling 
costs of manufactured chemical products. 


All enlightened people, moreover, are agreed upon the 
fundamental safeguarding needed in all concerns to give 


them that protection from waste and shut-down losses 
which follow in the trail of unreliable equipment. 


SAFEGUARD 
YOUR COSTS YOUR PRODUCTION 


By installing valves that will not leak By installing valves that will open or 
and that are designed for long life on shut immediately when required, to 
difficult services. * | control fluid flow. 


LUBRICATED VALVES WILL GIVE YOU THIS PROTECTION. 


Patent 


AUDCO VALVES 


Lubricated 


AUDLEY ENGINEERING Co., LTp., NEWPORT, SHROPSHIRE, ENGLAND 


LONDON OFFICE: FinsBury COURT, FINSBURY PAVEMENT, E.C.2. Teveruone: Mer. 2060. 
BELGIUM: 18, RUE D’ARENBERG, BRUSSELS. 
FRANCE : société FRANCAISE DES ROBINETS “AUDLEY,” 29, RUE MALOUET, ROUEN. 
AMERICA: MERCO NORDSTROM VALVE CO., 343, SANSOME STREET, SAN FRANCISCO. 
AUSTRALIA: JAMES HURLL & CO., LTD., 115, PITT STREET, SYDNEY 
SOUTH AFRICA: Fraser & CHALMERS (S.A.), LTD., P.O. Box 619, JOHANNESBURG. 
ROUMANIA: MACKECHNIE S.A.R. STR., CA. ROSETTI 3, BUCAREST 
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BROTHERTON 


AND LEEDS , = 


LIQUOR AMMONIA BICARBONATE of AMMONIA 


SULPH oan op a CARBONATE of AMMONIA 


COAL TAR PRODUCTS PICRIC ACID SALTCAKE 
SULPHURIC ACID MURIATIC ACID 
SULPHUR DIOXIDE SODIUM BISULPHITE 


Anhydrous 
DYESTUFFS HYDROSULPHITES 
SODIUM HYDROSULPHITE 


METACHROME FORMOSUL ZINC FORMOSUL 


AFTERCHROME 
ACID BASIC VAT LAUNDROS LEUCOTROPES 














m TELEPHONE 
Leews 
20 
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ACIDS 





SULPHURIC 


all strengths 
Hydrochloric, nitric, dipping 
hydrcfluoric, lactic, perchloric 


F. W. BERK m co. LTD. 


id Chemical Man 


on FENCHURCH STREET, LonDon, .. “ 3 
? 3574. s: Be . ia 
tratf ae I pes Morriston, ‘ian: 











for the 
Chemical, Drug, and 
Wholesale Chemists 
IN WILLOW OR CANE 


Send your enquiries to: 
DANIEL JOHNSON & SON, LTD. 
Established 1852 
Basket, Skip, and Hamper Manufacturers 
486, KNUTSFORD ROAD, WARRINGTON 


*Phone,: 324 Warrington *Grams: Johnsons Basket Works, Warrington 











CENTRIFUCAL VACUUM PUMPS 





OLEUM (all strengths) 


Sulphuric Battery Dipping 
Muriatic Nitric 


SPENCER CHAPMAN & MESSEL, L™ 


With which is amalgamated WILLIAM PEARCE & SONS, LTD. 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3 

Telephone: Royal 1166 Works: SILVERTOWN, E.16 
Telegrame: “ Hydrochloric, Fen, London” 


A CENTRIFUGAL YACUUM PUMP 


No Valves. No Pulsations, Compact and Robust. 
Low Initial Cost. Noiseless. 
Gives constant capacity vacuum 
up to 96 per cent. of barometric 
reading; 99°6 per cent. against 
closed suction. Handles liquids as 
readily as air. A 
OTHER SIHI ” SPECIALITIES 
Self Priming Centrifugal Paomps, 
List HB. 


Cc f ] Air © 








List KA. 
Automatic Domestic Water Plant, 
List AA. 
Write for Leaflet LA 
THE SIHI SELF PRIMING PUMP CO. 
Standish Road, Fallowfield, MANCHESTER 





CHEMICALS 





PUREST ACIDS © 


Hydrochloric, Nitric and Sulphuric 


TOWERS—WIDNES 


J. W. TOWERS & CO., LTD., Acid Distillers 


and Laboratory Furnishers * Widnes 






CARBONATE of AMMONIA 
PRECIPITATED CHALK 


(extra light) 


BROTHERS CHEMICAL CO. (1922) Lr. 
TRAFFORD PARK, MANCHESTER 





ANALYTICAL REACENTS 





CHEMICAL PLANT AND MACHINERY 





B. D. H. CHEMICALS 


FOR ANALYTICAL WORK 





THE BRITISH DRUG HOUSES, 


LIMITED. 
Mazers of Fine Chemicals 
GRAHAM STREET, LONDON, N.1 
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SCIENTIFIC APPARATUS 





MELDRUM 


MECHANICAL STOKERS 


FOR 
SMOKE CURE EFFICIENCY 
HIGH DUTY 
LOW UPKEEP 


MELDRUMS, Ltd. 


TIMPERLEY, MANCHESTER 





CHEMICAL AND SCIENTIFIC APPARATUS 


LABORATORY GLASS AND PORCELAIN, British and Continental 
BALANCES AND WEIGHTS for the Analyst and Student 


BOTTLES—STOPPERED AND PLAIN 
Specimen and Show Bottles of all kinds 


THERMOMETERS AND HYDROMETERS for all purposes. 
GAS ANALYSIS APPARATUS, CALORIMETERS, etc., etc. 


JAMES WOOLLEY, SONS & CO., LTD. 
76, DEANSGATE, MANCHESTER 


Catalogue on application 





DRYING MACHINES 


SPRAYS 





DRYING MACHINES 


AUTOMATIC AND CONTINUOUS 
TEMPERATURE UNDER PERFECT 
$2 CONTROL 3 


RICHARD SIMON & SONS, LTD. 
BASFORD, NOTTINGHAM 
Alee Makers of Autemctic Weighing Machinery 





25,000,000 TONS of VITRIOL 
Produced Annually with aid of 


MONARCH SPRAYS 


WATSON-MILLS 
ACID SURFACE CONTACT SYSTEM 


FOR INSIDE VITRIOL CHAMBERS 
SAVES: CHAMBER SPACE AND NITRE 


H. T. WATSON, 46, Fairfield Rd., WIDNES 


Tel.: 313 








GLASS BLOWING 


STEEL DRUMS 





THE SCIENTIFIC GLASS BLOWING CO. 
MANCHESTER) 
STOCKISTS OF WOODS, MONAX, PYREX, 
JENA GLASS BEAKERS, FLASKS, ETC., 
DEWAR FLASKS AND CYLINDERS, THER- 
MOMETERS AND GRADUATED WARE. 
MAKERS OF HALDANE, ORSAT, KENT-SMITH, and 
BONE and WHEELER GAS ANALYSIS APPARATUS. 
Repairs undertaken at Owners’ Risk. 
SOLE ADDRESS: 
12-14, WRIGHT STREET, OXFORD ROAD, MANCHESTER 
’Grams: ‘“‘Soxlet ’ M/C *Phone: Ardwick 1425 





TODD'S“ AWLTOPLID” DRUM 


RACED The Steel Package with the fall open top 


Makers of ALL KINDS OF 
LIGHT STEEL 


DRUMS & KEGS 


TODD BROS. 
WIDNES =. Sum. 


Pheee: 
167 





METALS 


TIME RECORDERS 





Estd. 1776 Makers of ‘*SEA-GLIFF” Brand 


PHOSPHOR BRONZE 
GUNMETAL 
MANGANESE BRONZE 
COPPER AND BRAS& 


IN TUBES, SHEETS, RODS 
AND WIRE 





TRADE MARK 


CHARLES CLIFFORD & SON, Ltd., BIRMINGHAM. ; 











INSURE AGAINST LOSS 


= due to bad timekeeping” at starting and 
stopping times by installing the 


GLEDHILL- BROOK 
TIME RECORDER 


GET ONE ON TRIAL. You are paying for it in 
lost time whether you buy it or not. 


GLEDHILL-BROOK TIME RECOADERS LID. 
26, Empire Works, HUDDERSFIELD 








UIE Hee 
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HOPKIN & WILLIAMS, L" 


16-17, Cross St., Hatton Garden 
LONDON, E.C.1 


Products of our own manufacture, including: 


m-NITROBENZALDEHYDE 
3-PHENYLPROPIONIC ACID 


HYDROCINNAMIC ACID) 
TELLURIC ACID 


can be offered to advantage. Let us quote you. 








DISTILLED WATER 


4d. 


3 PER GALLON 


By using Brown's Patent Automatic Water Distilling 
Plant pure distilled water may be obtained at the above 
cost, using steam at any pressure between 30 and 
100 Ibs. pressure. The product is pure. distilled 
water, not condensed water from steam service pipes. 


Full particulars free on application. Enquiries are not 
followed by personal call. 


BROWN & SON (Alembic Works) Ltd. 


Wedmore Street, Holloway, N.19 








| ‘Special Offer of Martin’s 


| 


“Industrial Chemistry” | 


An exhaustive work in three vols. (two vols. Inorganic, 
| one vol. Organic). Embraces British and American 
| practice, and gives up-to-date information regarding 

various branches of the Chemical industry, etc., and of 

manu factures having a chemical basis. Leneuaeir. pub- 
| lished at 28 - per vol., offered at !5 9 per vol. post free. 
| Organic, published at 36 -, offered at 21 9 post free. 
| Offered complete at £2 10s. post free. One vol. on 

approval. Quote offer 448. 


FOYLES FOR BOOKS 


| Charing Cross Road, London, W.C.2 | 


| 


| 











Snow-White Light Oxide of Tin. 
Copper Oxide. 


Fin FLuoesean ff 77 Arvimor ARSENIC 
Oxides of :— [veMabhegy wiie- Cs CADMIUM 
ANTIMONY. ) SULPHIDE, 
COBALT. RUTILE. 
CHROME. a 
MANGANES =. All kinds 
NICKEL, of 
SELENIUM, Chemicals 
TITANIUM. for 
“a M. Le, Sent on as Vitrifications. 


' 
4GLASSMAKERS COPPER » JEWELLERY. 





PYRAMID CUNES for Testing Temperatures 





























MESSRS. ERNEST BENN LIMITED 


have pleasure in informing their many friends in the Chemical Industry 
that they have just published a new and entirely revised edition of their 


CATALOGUE OF SCIENTIFIC AND TECHNICAL BOOKS 


A SPECIAL SECTION IS DEVOTED TO 


BOOKS FOR THE CHEMICAL INDUSTRY 


The Catalogue is classified in twenty-four divisions, the following being 
the more important headings :-—CHEMISTRY—Gas and Fuel—Mining, 
Civil and Mechanical Engineering—Electrical Engineering—Textiles— 
Furniture Trades—Timber Trades—Forestry—A griculture—Horticulture 
—Fruit Growing. 
At the end there is a section containing a list of books now being offered 
at greatly reduced prices in order to make room for new stock. Many of 
these have long been regarded as standard works, and in most cases the 
remaining stocks are very low. 


A Copy of the Catalogue will be sent FREE and POST FREE to any reader of “THE 
CHEMICAL AGE” who sends a postcard applying for same to The Technical Sales Manager : 


ERNEST BENN LIMITED 


BOUVERIE HOUSE, FLEET STREET, LONDON, E.C.4 
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CONVEYING 


‘in a smoothly flowing stream’ 























—any capacity 
FROM 50 LBS. TO 500 TONS FROM 
PER HOUR 


—any direction 
HORIZONTAL OR 


—any distance 
FROM 10 FT. TO 


INCLINE TO VERTICAL 500 FT 


—any temperature 
FROM 60°F. TO 600° F. 


SHARPNESS 





REDLER PATENTS 





—any moisture 
FROM NIL TO 95°, 





(C freouer (S {repLer (O {reDLeR(C, 
GLos., ENGLAND 














Business as usual during Rebuilding 


H. K. LEWIS & Co. Ltd. 


SCIENTIFIC and TECHNICAL 
BOOKSELLERS 


LARGE STOCK OF TEXTBOOKS AND RECENT 

LITERATURE IN ALL BRANCHES OF SCIENCE, 

THEORETICAL, TECHNICAL, AND APPLIED 
Catalogue post free on request. 


Prompt attention to Orders and Enquiries for Foreign 
Scientific and Technical Books. 








All kinds of SCIENTIFIC STATIONERY supplied 
Scientific and Technical 
Circulating Library 


Hours: 9 a.m. to 6 p.m., Sats. to 1 p.m. 
Annual Subscription : 
Town or Country from ONE GUINEA 


Prospectus on application. 
ALL THE LATEST WORKS OBTAINABLE WITHOUT 
DELAY 








BI-MONTHLY Lists of Additions sent post free on request. 





Second-hand Department - 140 GOWER STREET 
Telephone: Museum 4031 


136 Gower Street and 24 Gower Place 


Telephone: MUSEUM 7756-7-8 LONDON, W.C.1 


Catalogue on application. 
































SOLVES YOUR SCOURING PROBLEM 


Cleaner scour 

High boiling point 

Level dyeing first time 

Obtains excellent results from raw wool to piece 
Removes fatty matter quickly 

Ensures better handle on all piece goods 
Thorough—Safe—Non-inflammable 

High solvent percentage 

Objectionable smells removed 

Lower scouring costs. Less soap required. 


Agents : F. BURNETT & COMPANY 
8, Princess Street, HUDDERSFIELD 


BREAKS BROS. 
Bolton Woods, BRADFORD 


Telephone: 2837 Telegrams: CARMINE 


Makers : 

















J. M. COLLETT & CO., LTD. 


GLOUCESTER BNGLAND 
SULPHUROUS ACID 
SULPHITES, BISULPHITES 


ann METABISULPHITES 
HIGHEST PURITY FOR USE WITH FOOD PRODUCTS 


Export Agents: BRYCE, ROBARTS & Ce., Ltd, 43-45, Great Tower Street, EC.3 








WRITE FOR PARTICULARS OF 


“The Chemical Age” 
Trade Guide 


IT IS WORTH YOUR WHILE 
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PURE KRAFT PAPER SACKS 


3,4, 5 and 6 Ply in ANY SIZE 
to suit 
ANY of your PRODUCTS 
We are SPECIALISTS 


|| MAKERS OF PAPER LINERS FOR DRUMS & CASES 


| KRAFT SACKS LTD., WELTON 
1] MIDSOMER NORTON, SOM. 








|| 














PITCH 


HIGH GRADE 
For All Purposes 


METCALF ®& Co. 


FICTORIA CHEMICAL WORKS 


OPENSHAW - MANCHESTER 

















CARBONATE 
AMMONIA 


LUMP PHARMACY 
POWDER BAKING 
(free running) INDUSTRIAL 





SOLE MAKERS: 


THE WESTERN CHEMICAL CO. 


(PAISLEY) LTD. 
SANDYFORD WORKS 


PAISLEY 














MODERN PAPER 
MAKING 


R. H. CLAPPERTON and W. HENDERSON 


is of the very greatest importance and 
interest to everyone concerned with 
the great paper trades. The authors 
are famous experts and this book is the 
outcome of years of practical experi- 
ence. The whole process of manufac- 
ture, in its very latest developments, is 
fully and clearly described, and a 
completely representative series of 
photographs and diagrams gives addi- 


tional value to a wonderful production. 


3ls. 6d. net. 


ERNEST BENN LIMITED 


Bouverie House, Fleet Street 








I ee | 
Pneumercator 
em Tank Gauge 


Patented 








Indicates depth, volume 


and Weight of ANY 


liquid in ANY tank at 
ANY distance. 
Checks, with ease _and 
precision, quantities 
received, consumed or 
still in tanks. 
Approved by the B.O.T., 
Lloyd's Brit. Corp., etc. 
Thousands of outfits in 
regular use on land. 
Adopted by Admiralty, 
P. & O.S. N. Co., Cunard, 
White Star, C.P.S., Bibby 
Line, Cie Générale Trans- 
atlantique, etc., etc. Over 
700 ships equipped. 
Write for Booklet, 
Pneumercator Tank Gauges. KELVIN, BOTTOMLEY 





Pneumercator > | & BAIRD, LIMITED 
Draught Indicators. 7 
Pneumercator Cambridge Street, 











GLASGOW. 


Boiler Water Gauges. 
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The WEST 
GRAVITY OR LIP-BUCKET 


CONVEYOR 


For the handling of coal, 
coke and other materials in 


GAS & CHEMICAL WORKS 














The West Lip-Bucket Conveyor 


WEST’S GAS IMPROVEMENT 


COMPANY, LIMITED 


Miles Platting, MANCHESTER 





LONDON: REGENT HOUSE, KINGSWAY, W.C.2 
NBW YORK (U.S.A.): 441 LEXINGTON AVENUE 














CORTIN & CORKING L” 


Chemical Plant Manufacturers 
ST. LAWRENCE ROAD, 
NEWCASTLE-UPON-TYNE 


Tas! (pHone: 551 CENTRAL 
(crams: CORTIN, NEWCASTLE-UPON-TYNE 


Acid Valves, Taps, Pumps, &c., for 
the Chemical and Allied Trades. 


ALSO COMPLETE LEAD 
BURNING APPARATUS 





No. 42. Straight Through Non-Return 
Acid Valve. 




















Tar 
De-Hydrating 
Plants. 


¢ 


Complete 
Tar 
Distilling 
Plants. 





HIGH CLASS TAR STILLS 
Tops and bottoms pressed to shape by Special Hydraulic Machinery; Rivet 
Holes drilled in position, and all riveting where practicable done by Hyéraulic 
Machinery, which together ensure the highest possible class of Tar Still made. 


NEW STILL BOTTOMS 
BENZOL STILLS, AIR RECEIVERS, CONDENSING TANKS, DISTILLATE 
TANKS, STORAGE TANKS, PANS, etc. Inquiries sclicited for all kinds of 
Riveted Stee! Plate Work, and Hydraulic Press Work. 


LEEDS & BRADFORD BOILER CO., 


STANNINGLEY. LTD, 


“POSTLIP” 


(No. 633 Mill) 
ENGLISH FILTER PAPERS 








Manefactured in Annually Increasing Quantities for upwards of 50 years. 


White and All sizes in 
Grey Plain, Squares, 
Antique, Circles, and 
Crinkled, Folded Filters. 
and Relle made 
Embossed to order. 





Pure Filterings for ~~ Work and ia 
quantities for all industrial purposes. 
See Report of TESTS made by the National Physical 
Laboratory, a copy of which will be sent on application, 

together with free samples if required. 

I Poati/p Fiiterings are etocked by all the leading WholesaleLaboratory Dealers | 











EVANS, ADLARD & CO., Ltd. 


POSTLIP MILLS. 


WINCHCOMBE, CHELTENHAM, ENGLAND 











Write for particulars of 


‘The Chemical Age” 
Trade Guide 


It is worth your while 














PATENTS AND CHEMICAL RESEARCH. 


By HAROLD E. POTTS, M.Sc., 


CHARTERED PATENT AGENT. 
Demy 8vo. Cloth. 8/6 net. 
‘There can be no question of the Author’s grasp of the fund ame ntals of 
pate nt law; the discrimination wi th which b has selected his leading cases 
when discussing the validity of patents demonstrates this.”—V. ature 


THE UNIVERSITY PRESS oF “LIVERPOOL, 
HODDER AND STOUCHTON, LIMITED, LONDON. 
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IMES may be Bad; but they have been Bad 


before. 
os 


And always, as surely as the Day follows the 
Night, they are succeeded by Good Times. 


Re 


The Good Times often return suddenly, and 
good judges believe they are now on the way. 


ight 


To believe in them, to work for them, to be 
ready for them when they come, is the surest way 
of hastening their return. 


he 


It is in this spirit that we bid all our friends in the 
great Chemical Industry be of good cheer, and 
wish them a Merry Christmas and a Prosperous 


New Year. 








December 27, 1930 


The Chemical Age 


Ixx1 


CLASSIFIED ADVERTISEMENTS 











All Advertisements must in every case be PREPAID, and must reach the Office, 
Bouverie House, 154, Fleet Street, London, E.C.4, 


first post Thursday, for publication in the same week’s issue. 


Agencies, Businesses for Disposal, Businesses Wanted, Machinery, Plant, Materials for Sale, Machinery, Plant, 
Materials Wanted, Miscellaneous Sales, Miscellaneous Wants, Partnerships, Patents, Road Transport, Situations Vacant: 
2d. per word; Minimum 3/-; 3 Insertions price of 2. 


Situations Wanted: 1d. per word ; Minimum 1/6; 3 Insertions price of 2 


Public Appointments : 4/- per inch. 


Contracts and Tenders, Legal Notices, Sales by Auction, Semi-displayed: 4/6 per Half-inch per Insertion; 8/- per 


Inch per Insertion. 


Replies can be received “ Box 


, Office of this Journal,” in which case our address is included 


in the cost of advertisement, and charged as six words. 




















BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance. 
Over £5,750 paid. 


Legal Aid. Income Tax Advice. 
| Appointments Burean. 











Write for particulars to :— 
GENERAL SECRETARY, 
B.A.C. 


“ BMPIRE HOUSE,” 
175, PICCADILLY, 
LONDON, W.1 

















SITUATION WANTED 


eae lane Patent Agent, Hons. 

B.A. (Cantab.), six years’ ex- 
perience patent work, training in 
chemistry, knowledge French and 
German, desires post with manufac- 
turing firm to deal with its patent work. 
—Box 1245, THE CHEMICAL AGE, 
Bouverie House, 154, Fleet Street, 
London, E.C.4. 





MACHINERY, PLANT, &c. 
FOR SALE 


QUANTITY (200 Tons) WIRE 
ROPE. Low Prices. The 
LonDON ELEcTRIC FIRM, Croydon, 


YDRAULIC PRESSES AND 

PUMPS. Large stock in Lon- 

don. Prices quoted for adapting and 

erecting.—THOMPSON AND Son, Maria 
Street, Millwall. 


MACHINERY, PLANT, &c., 
FOR SALE—continued 


IXERS by 


makers, 


and other 
pans,  dis- 
integrators, grinders, good stock. 

C. F. Davis, Ltp., Hatcham Road, 
Old Kent Road, London, S.E.15. 


Werner 
jacketed 


SIFTING OR FLOUR DRESSING 
MACHINES of the Centrifugal, 
also revolving reel type, in enclosed 
frames, various sizes irom about 6 ft. 
long to 10 ft. long by 16 in. to 30 in. 
diameters ; at prices very low. Also 
Mixers, Elevators, and Grinders 
J. BootH anp Son, Engineers, Con- 
gleton. 


FOR SALE 
REBUILT MACHINERY 


LOW PRICES—IMMEDIATE 
DELIVERY. 

Filter Presses—Sweetlands, from 
laboratory size to #12; Oliver Con- 
tinuous, from laboratory size to 
14 by 14; Plate and Frame from 
laboratory size to 42 in. 

Raymond Pulverizers—High and 


Low Side, and beater types ; 
Mills ; 
exc. 

Send for our latest Lists covering 
Chemical, Soap, Paint, Sugar, Crushing 
and Grinding Industries. Cable us 
your inquiries.—CONSOLIDATED PRo- 
pucts Co., INc., 14, Park Row, New 
York City, N.Y. Cable 
‘* Equipment.” 


Hardinge 
Werner and Pfleiderer Mixers, 


address : 





MISCELLANEOUS SALES 





ICARBONATE of Ammonia 
(Balloon Brand), for Industrial 
purposes, {18 per ton, in 2 cwt. or 
5 cwt. Casks.—BROTHERTON AND Co., 
Ltp., City Chambers, Leeds. 





Elevators, Conveyors, 
Mechanical Handling 
Plant, Lifting Trucks. 


Actual Manufacturers : 


MARCO, LTD., 
Rowin Works, Lynn Road, 
LEYTONSTONE, E.11. 


Telephone: Maryland 3237 8 














MISCELLA —— SALES— 


continue 


(CABRAGHEEN Moss. — Stocks 
always on hand in English 
warehouses.—Samples and particulars 
from J. W. CuMMING AND _ SON, 
Clonliffe, Dublin. Telegrams: “‘ Cum- 
ming, Dublin.” 


HARCOAL, ANIMAL and VEGE- 
TABLE horticultural, burning, 
filtering, disinfecting. medicinal, in- 
sulating; also lumps ground and 
granulated; established 1830; con- 
tractors to H.M. Government.—Tuos. 
Hitt-Jones, Lrp., ‘ Invicta” Mills, 
Bow Common Lane, London, E. 
Telegrams : ‘‘Hill Jones, Pop. London.”’ 
Telephone: 3633 East. 


GTEEL DRUMS.—au sian. 


dard Specifications, both new and 
second-hand in stock. Available for 


immediate delivery.—Apply Victor 
Blagden and Co., Ltd., Coronation 
House, 4, Lloyd’s Avenue, London, 


E.C.3. 











The Chemical Age December 27, 1930 
CLASSIFIED ADVERTISEMENTS 





MISCELLANEOUS SALES— MISCELLANEOUS WANTS PATENTS AND TRADE 


continued. —continued. 


MARKS—continued 


tie : RINDING of every description of 
1 000 HEAVY TWILL BAGS chemical and other materials 
§ 


27 inches by 44 inches. for the trade with improved mills.— ATENTS obtained, trade marks 
Price 5d. each Tuos. Hitt-Jones, Lrp., “ Invicta” and designs registered, at home © 
1,000 HESSIAN BAGS, 22 inches by Mills, Bow Common Lane, London, E. and abroad.—GEE AND Co., Patent 
36 inches Price 3d. each. — Both suit Telegrams: ‘“‘ Hill Jones, Pop. Lon- and Trade Marks Agents. (Patent 

le for Fertilisers. Send for samples don.” Telephone: 3633 East. and Trade Mark advisers to THE 

31 R STREET Mts, Canning CHEMICAL AGE), 51-52, Chancery 

Lane, London, W.C.2. Telephone: 
y ELP. Wanted, immediate offers Holborn 1525. Established 1905. 
for large quantities of Kelp, ex- . 
Liverpool.—Box No 1244, THE 


CHEMICAL AGE, Bouverie House, 154, 
MISCELLANEOUS Fleet Street, London, E.C } 
WANTS 








194454 January 6, 
PATENTS AND TRADE i022, relating a“ Improvements in 


DWARD RUSHTON, SON AND MARKS sparta oariniyg ica ating “egg nail 


i Proprietor of British Patent 
No dated 
I< 


KENYON, Auctioneers, Valuers 


l i l us of entering into arrange- 
and Fire Loss Assessors of Mills, ee ee pranggonla: Ms MeRatheas ce veg otherwise 
Works, and Machinery of all kinds, ING’S PATENT AGENCY, LTD. ©? *3sn0e Ott to! yen purpose 
13, Norfolk Street, Manchester. (B. T. King, Registered Patent °' ©SPioruns te aig immerse and 

Tel. Nos. 8895 and 8806 City. Agent, G.B., U.S., and Can.), 146a, C™5uring its practical working in 
(Estab. 1855. Telegrams: “ Rushtons, Queen Victoria Street, London, E.C.4. “7°! Britain.—All inquiries to be 
Auctioneers, Manchester.”” And 21, Advice Handbook and Cons. free; “OCT l to B. SinGreR, Steger Build- 
Richmond Terrace, Blackburn. 43 years’ ref. "Phone: Central 0682. ‘'"* icago, Illinois. 
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THE CHEMISTRY OF 
DRUGS 


By NORMAN EVERS, B.Sc., F.1.C. 
Chief Chemist to Messrs. Allen and Hanbury. Crown 4to. Price 32s. 6d. net. 


This book provides for the first time a concise yet scientific description of the substances used 
in medicine from the standpoint of pure chemistry; that is to say, it deals with the chemical 
constitution and reaction of drugs, and the chemistry of their manufacture, whether obtained 
from natural sources or prepared by chemical synthesis. 


CONTENTS IN BRIEF ; 


Syntuetic Drucs:—Hypnotics. Antipyretics. Local Anesthetics. | General Anesthetics. | Antiseptics. | Compounds of Arsenic and 
Antimony. Compounds of Mercury. Miscellaneous Synthetic Drugs. Drucs or Naturat Oricin:—Alkaloidal Drugs : Introduction. 
Opium. Cinchona. Belladonna and Hyoscyamus. Nux Vomica. Coca. Ergot. Caffeine and Theobromine. Other Alkaloidal Drugs. 
Drucs not Containtnc ALKkaLorps:—Glucosidal Drugs. Purgatioe Drugs. Drugs contaning Essential Oils. Drugs of Animal Origin. 
Miscellaneous Drugs of Natural Origin. Appenpices:—Lists of Synthetic Drugs with thar Chemical Composition. Drugs containing 
Alkaloids. Drugs whose action is due to Essential Oils. Drugs not falling into the above g:oups. 


SOME REVIEWS : 


‘* The Chemistry of Drugs” is the first book to treat the subject in the light of modern research . . . the author may 
be congratulated . . . the book will prove a valuable work of reference. . . . The whole of the work has been done 
with great judgment.”—PHARMACEUTICAL JOURNAL. 


‘* Covers the chemistry of an extremely large range of drugs used in medicine and provides a manual of the greatest possible 
value to manufacturers. . . . The conciseness of Mr. Evers’ arrangements is greatly to be commended, the necessary 
details being given with a directmess that enhances the volume as a book of reference.” —Cuemist AND Druccist. 


‘*Mr. Evers, whe is chief chemist to Messrs. Allen and Hanburys, Ltd., has carried out his stupendous task in a most 
satisfactory manner and has produced a very valuable reference work.’"— MEDICAL TIMES. 


‘* The book is the best example we have yet seen of a legitimate attempt at forming a chemical! scheme of the drugs.” 


—InpustriaL CHemusy. 
NOTE.—A 64-page oatalogue of scientific and techsical books sent post free. 


STi! ERNEST BENN, Ltd., Bouverie House, 154, Fleet St., E.C.4. iii 
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